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PEPTIC ULCERS AND THE INTERBRAIN^ 

H*\RVEY CUSmNG, M D , Boston' 

Professor of Surgcrj* Harvard Umrcnity 


T he generous foimder of tlus lecture- 
ship, Dr Donald Balfour, has recently 
reported the results of one thousand and 
more surgical procedures on the stomach and 
duodenum as conducted during the year 1930 
in the famous Chmc to which he is attached 
Sixty-five per cent of the operations were for 
acute, subacute, or chrome, gastac, duodenal, 
or gastrojejunal ulcers Smee it is reason- 
able to assume that only a small proportion 
of the patients with peptic ulcers of one sort 
or an other that sought advice during this 
penod were operated upon,® these figures 
mdicate that the condition represents one 
of the most common maladies of the present 
day 

Untd roentgenology and the opaque meal 
came to add a measure of preasion to our 
clmical diagnoses, many ulcers naturally 
enough went unrecognized durmg life, but it 
IS highly unlikely that they should have been 
similarly overlooked by pathological anato- 
mists by whom fort}’’ years ago duodenal ulcer, 
at least, was looked upon as a rare disorder 
VTiat my colleague, Dr Chnstian, has re- 
cently pomted ouP — that the madence of 
many inaladies, commonly seen in his wards 

OctoW ’5^ -Pwetint, oj tie Maye, Oimc for 

Hirtman JUtes th»t m lo S the cIUctojis 
daodenal nicer was made in 2^99 paUenti. In 5oi< in 
ioodenil, in 5:4 injtanM ^lo per 

o S nlcOT 707 (or 30 per cent) »nd 

01 fnitnc nJeetj 155 (69 per cent), were operated upon 

yrar"^ p ^ent Bnnium Horpitnl fo- the 


during the past fifteen years, has remained 
stationary or fallen off whereas gastric and 
duodenal ulcer has mcreased four-fold — ran 
scarcely be asenbed wholly to improved meth- 
ods of diagnosis 

Smee the charactensbc local lesion may be 
the only discermble e-vidence of disease to be 
disclosed after death, it has naturally enough 
been asenbed to purely local causes — vascu- 
lar, traumatic, bactenal, biochemical or secre- 
tory By vanous ingemous experimental de- 
vices, many have succeeded m produemg acute 
peptic ulcers or erosions m the lower animals, 
and under certain circumstances the mucosal 
defects thus produced fail to heal But it is 
only in man that ulcers occur spontaneously 
witi any considerable frequency, and it is not 
at all improbable that the prevalence, par- 
ticularly of duodenal ulcers, has somethmg to 
do -with the stram and stress of modem hfe, 
for people today rarely find it possible to lead 
the comparatively placid existence enjoyed by 
their forebears 

All chmaans are famihar with the facts 
(i) that “highly strung” persons are particu- 
larly susceptible to “nervous indigestion” and 
assoinated ulcer, ( 2 ) that ulcers become symp~ 
tomatically quiescent or even tend to heal 
when patients are put mentally and physically 
at rest, and ( 3 ) that symptoms are prone to 
recur so soon as tlie victmi of the disorder 
resumes his former tasks and responsibilities 
Though this emotional or psychic aspect of 
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the aker proWoB hw been frequcDtly cm 
pHulzcd (n tbc pajt, tbe Rkbu of tbe pnmibve 
emoitemt rod tfadr nittkm to paniymps 
tbetjc dfurhargq »ad va^otonis bu tndy coat: 
to be partly nodmtood In recent yeaim. It U 
proper tberefore at tbe outset to diirjatm 
anr pretesK toward a tKnrl expUnatkm of 
the patbogenesi* of ulcer At tbe tome time 
tbe Dope U expressed that what wQl be fortb- 
comirtfi may serve In a metfore to rtcotidle 
the several conflicting bypotbcaei, many tf 
not all of vblcli doobtlw contain certain 
deencnti of tnitb. 

IN'bat ha* Indtcd my Interest In tbe sobject 
has been tbe dUtorblng apaieoa ol having 
loit three patient* from acute perforatiooa trf 
tbe Qpper alimentary canal soon alter wbat 
appeared to be sucnaahd operactooa for the 
renuval of Intracranial tumora and that each 
of these tumors happened to be aitnated lo tbe 
ctrebdiom could oot It uemed to me be 
other than of some slruGcance. How to ex 
plain these ocomtscea wa* tbe difbcult prolv 
Im aM In the attempt berda to do so I may 
best pro ce ed by flrst givug an account of the 
three dbtmjsfng eplsi^ 


1 cA*i RtKrrr* 

t AckU /'oj£9>cT«/fcv Pai«f^lfns 
These as stated In all three inaunces fol 
lowed ftsbocdplta] operations (or cercbe&ar 
tumora. 

Cut I <r B B If SuTiwsI No }<ns - 1 

*f fjj 3'a*«r</llW 

etfitftii** rrtfr Eaweinti** •/ 

rii*/ nrkCar *#« 

tfietr D(*tkiin4k*w 

Ut st*m*ci 

/a«< rr 191S Ob I>t C C Batree 

U jUattchwrtU, tbe ptdetu Alrmr C 

M*fd 14 jwt, a baak ckrk, «i *dtaJti«l to tb» 
Brisbam Ho«o*ul becaw of a cbcAcd <fl*c aod etber 

of brtla iwBvr 

fan He tad had aeazJrt inTt as a ABd 

iiBiiilntH br aa oUtfa ®e<na, »t»o aa aiuA vl 
iTpboW vben at«l « jraara, Uit Mberata tad 
Aws cnkFTrd beatU ttatfl tbe —tti 0/ hb 

tad bee. -nw 

Gad niaed a timfly and «f a ma* « eaemptur 
babtu. 


A»*mtt3is laDetewber ipr4 six nattta bdon 
idTfihrioB. ba bcM tavinf rnibncrWUl bead*^ 
foUnsed creloes^fsflbV rifka. lntf«Yl 
Us fait bcoma unsready and a raemth Utcr ta bqaa 
to tavc attacks of nxmac TwalClot acracnpaaled 
by nansc. DiptopU, ifiniv, and trenoT of tta 
bands bad alsn beo leccslly otaemd. 

finiul rramttiltn. Ap^ from tta wanlQfkal 
sifna, wUdt vere onequrrocsBy tbo^ of a 
cciebcflaT n i ni o T vUb tecosdary hyJni i -fpJMhM 
cbokod tbe emmlsadoo was srboQy wfitirt. 
Reprdiof tbe abdooen, tb« record Ram that “sd 
■B ams vtra seen or felt ao Itfideraeta, macit 
ipstain or Hfkfitr Sylceu and Iddneyi iwt palpabte. 
Uver dUtnoa ottnds to coatal ta oU 

(tarknlar lino, rum^kw nota rreryahere tyen- 
panitk.'' 

o^ercri#., fm 17 iprj. 10 tj. Tba patfeat 
waa pUetd tacadown to a comloTtable pealtioa oa 
tba cerebcUar tabto a*d aiacstb et h ed by warm etbier 
vapor tbt Cocadl appaiatna betof oa^ for Its dr^ 
Pvtry throofh a kaoi tabe, 1^ osoal bflatenl 
anbocdpftal evpfcndoa ns made arftit moMraof 
both carrbeOar b rol iphem and removal of tba bo« 
omptisloa tbe poRorior ball of tbe foramen ma| 
■vm. To lover tensfan tba left lateral y an tride iw 
poDcnErwl bdora ope nto a tbe aosnovbat tense daia. 
On r eBe t U n i the mcDdnaBe a a:ciCT£cUIIv pfaced, 
cvMa&tiy b«fn tumor vas dbd e od la tbe enier 
o( tbe r^t eenbcBar taid. Tbe taxonc ibout tbe 
the c( a foU *a* rtt^ enwlaud faiUet 
esrita to fu RBOolb Rutira nd drdatte apSBle. 
Tba vas trtflto< and oudly cuttUkd by 

a (e« dlpa. TW voemd avs doMd outfaBy n 
layvra is tba osnal detioi 

Tba snnatbetic had baen jtvirn by Iff \\ IL 
BeoUiby with tba Coniadl apparatus and m 
aaieotbly taken. Tbe opcraiion lasted {wt abort of 
thm bwa and at Ks ccMhiaioo tba patient aas to 
food tnndliltm and ibera lecmad to ba ao reason to 
erotet aaytkiaf other itaa as nsevetofnl la wet y 

3»*«efaeat Mtn On &m rteaxuBf cmkosiww 

(iwp40) nHlc RfU to poaftloo on tbe opera Una 
UWa tba pa dent coenptotried of (ecQn^ chflly aod^ 
abdcaaloal dbcomloet. lie vomited n>jee t has muI 
<B bOc-tlaiacd flald) aad Us bonds nOTvd tredy 
tbe atoof rootamtox mncia tiraaked tatoiJ> «(tb 
blood. Mtrr be aas rctpi / ied Irooi tba table at 
S to fcn be complslned of lacrtasUx abdotntoal 
tain the bcflY sa cro e d eomcvbat stlfl and teoder to 
palpation bm do tsperkU afyoldcaoca vas ttacbed 
to tba tact. l>adaa tba res of tbe altenwoa be 
cfwUaivd ocmsicnalfy to meb voalt, bekt aad 
taaa (as per leetnm nebadalsoapacuOarfranilQ. 
catfraiton aUci. boarrvr was retobr and wflboot 
CbeVBC Stokes rbylkm 

lu eras finally taken to tba ward at S p ta. IBi 
rectal tecopmtore »aa than ion dejereta. Oa^ 
to rtsllcaancaa aod [oxtber compfatots of abdfir aU.* 
pain, be «ia ytoe. at I )0 p m. sixth «f a jfrain 
trrHi vobntaorondr Not lo«ff Biker lUs bla 
paib* and rtw^lton bocsb t q°kke»andat oj© 
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p m to quiet turn he was given another one-sixth of 
morphia From this time onward he became pro- 
gressively worse, at I oo a m his rectal temperature 
was 104 degrees His appearance an hour later, when 
I was called to see him bj m> then assistant. Dr 
E B Towne, rermnded me of a state of “hj-per- 
thermic shock,” whatever was meant b> that 
ily personal notes state “2am He is consaous, 
alert and subjecUvelj comfortable but breathmg 
rapidly with an expiratorj' grunt, no rhithmiatj 
about respirator}' act, pi^ very irregular, often 
barely perceptible and uncountable at the wnst. 
Extremities cold and clammy though he sajs they 
feel hot ” 

And agam at “ 5 a m Has slept off and on the 
past three hours on his morphia No change m gen- 
eral condition Has voided DifScult to tell what is 
wrong He is mentally clear and cheerful The 
abdomen is sbghtlj distended and so sensitive it 
cannot be touched without makmg him wince This 
superficial tenderness suggests some spmal cord (re- 
ferred pam) comphcation To exclude the possibil- 
itv of a postoperative clot a lumbar puncture has 
been made Flmd found clear and not under 
tension ” 

“ 6 30 a m Definitely failmg though remains con- 
saous and dear Pulse bare^’ perceptible The con- 
dition now looks more hke a general peritomUs as 
from a perforative ulcer, a mesentenc thrombosis, 
or acute obstruction (though no \otmting since mor- 
phia) than an) intracranial condition with which I 
am familiar ” 

He grew mmeasmgl) worse, became cxanotic and 
nearl) pulseless and the end came at 10 15 am, 
just twenty-four hours after the start of the op- 
eration 

[It was subsequently learned from the pa- 
tient’s wife that on the day before his opera- 
tion he had eaten some cake, brought to him 
by a \TSitor, and this had disagreed with him 
Indeed, so long as she had known him, he had 
alway's had a poor digestion and would fre- 
quently regurgitate food “hke a baby with an 
overfilled stomach ” In 1903, he had had an 
attack supposed to be appendiatis with “ stop- 
page” from which he had recovered without 
operation after dischargmg some dark mate- 
rial by^ the bowel ] 

Postmortem examination (Dr J L Stoddard) The 
unrestricted autopsi was held at 1 15 p m., three 
hours after death Apart from the recent operative 
wound the mtracramal conditions were normal 
There was no endence of clot or postoperatiie 
oedema 

The peritoneal cawt) contained a large amount 
of turbid flmd with a generalized acute fibrmous 
peritonitis parUcularlv marked m the upper abdo- 
men The stomach showed three arcular perfora- 


tions half way between the cardia and pylorus on 
the lesser cunature (Fig i, frontispiece) About 
these perforations there were no indurations or indi- 
cations of mflammator)' reaction On opening the 
stomach an acute process ivas disclosed resembhng 
the acute gastntis of a corrosii e poisoning There 
were widespread submucosal hremorrhages and the 
mucous membrane m man\ places was so damaged 
the organ could readily have been tom by the fingers 
The process was more marked m the cardiac half of 
the stomach and the lower portion of the cesophagus 
was likewise mvoh ed with longitudinal sbts m the 
mucous membrane and submucosal hEemorrhages 
In certam areas, as at the site of the three perfora- 
tions, the wall was actually necrotic throughout 
Microscopical examination (Prof W T Council- 
man) Stomach Sections from the miolved areas 
showed a normal mucosa with no degeneration of 
the glands though in places there was a sbght infil- 
tration with pohmuclear cells Sections from the 
margms of the mucosal rents showed endence of 
haimorrhage mto the coats as though tom by me- 
chamcal nolence The punctate areas in the fundus 
proved to be shallow, haemorrhagic erosions (Fig 2) 
with marked oedema of the submucosa and a heaxw 
infiltration of pohnnorphonuclear leucocy tes mi olv- 
ing all coats, ei en to the serosa, unmistakably an 
antemortem process 

In his further discussion of the case Dr 
Councilman expressed the bebef that inflation 
of the stomach by ether vapor had produced 
the rents m the mucosa This xnew was re- 
garded, however, as highly^ improbable for the 
Connell apparatus, which gives a measured 
percentage m tension of warmed ether vapor, 
had been utihzed wnthout accident of the sort 
in thousands of cases, many' of them patients 
xnth cerebellar tumors Several other possible 
explanations were considered (i) for an acute 
corrosive poisomng there was no apparent 
source, (2) an agonal digestion of the stomach 
wall did not accord wnth the chnical exndences 
of pentomtis long before death, (3) the pa- 
tient’s face-down position for many' hours 
on the operating table was considered as a 
possible cause only' to be discarded 

At about this time, G M Smith [i] had 
shown that hmmorrhagic ulcerations or ero- 
sions vath necrosis could be easily produced 
when a combmation of bile and '5 per cent 
hydrochlonc aad were experimentally injected 
mto the fastmg stomach of animals There 
had been no occasion to make a gastnc analy'- 
sis of the patient before the operation, but 
the history' subsequently elicited suggesting 
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thjit he had luJIered from bypcndiEty cou- 
pled with the fact that on recovoy from 
the ftuxatbctk he had Tomltcd an abun- 
dance of bfle stained fluid teemed therefore 
to offer the most plausible eiplanatkm of 
the lesions 

ndi baiTOinni experience nosathfactorfly 
accounted for was weHnigh forgotten whm 
twelve years later it was vividly recalled by 
the senes of events In the following case 


C*ii 1 (Sartleal No, jotij ) 

trmU*mstf)i**yrarj dgrttln. Suhtcti^iUitzpUr*- 

lUn aWtr an^sUmU tufpUmtMifJ 

IntUfr lHamfM4eUftrtturtKtt*xttr^*tUM*flai» 
titf*cyUm4 pTtUap^ 0ptr*ll*n, tcBt* 
tympUMS Utrtt doji UUr rtiJt « /«rt* p0it- 

0ptr0litilfj AmHPtt mtHipU »cmi0 ptTf0f0ilmi 0f 

i»04f0um 

Cwi# lU ta cafloee y 
ntffrl VermSrr itf tQTT with tbs hOJ bto wa p*c 
t*re of a cerebeOar tumor SjroWBa bid ocamtd 
wtth tht lodowte* duwwiocr For ftrt years. <U^ 
■as OG itoonUx with sobieiTaent Uurnox of afebt. 
.Un Kjboodr^ itUIfteaa and tendenwaa lot thtw 
Ttan, oeosUal atueki of rotoltlt* tj^ to 
teat for two Twra, iMreastox dysartiA ^ drs- 
phtfh, aiaibed to the etuaaloo of t«^ for 
SSitees owolbs, low of vi**! aedty, for tm 
S*rti*, *ta*pst« flit foe tlx Booths, bmasla* 
vtthaaa of the r^t ride toe three sootH om 
ri^.l -carebeliit fits" with retnettoo of aaefc. 
trattef, sod tetttponiry anowi w b wiataa 

for two tDoerths, pedotfic ifiplopU. , , . . 

Thh Aowvd a choked 

dl*c of J dketar* aiaiUd atoilt a^ sll*hl hyP*^ 
tbeaia «itrenddaa sastslaed ny^tofurw to 

dtiar tide- left abdaceoa o^y 
rtibfflty wlUi teadewre to drrUte to^ 

teoderweat Afht aitereofooeb dy^Aafta 

by lia Ulaterel croBbow ladiioo 

ZS.'S^oTt^ted Uterel «*trfck.- A 

aa ep«dyTD«na bol wUA pwvwl to 

It had a loof toofW ^leet^ » 

S^TtoDy abiadonrif dwet of cowing” |o 

s:s5 .5'Si^ ~ u- du. 

.__|. _ijiijii- -r — ft— »afa^ 

t» «»*' •• “I*.*; r— . 


traa, tnVatji Lifi narcoah was aobaUtBUd. Owfif to 
tba tooah, rabbei7 character of tba giinth ft vu 
TcmoTcdptece me^ by ele tUu w urg tcal aiethodt, tad 
tbw aurent «u treqaesUy is im duriaf tha thm 
twon from 1 1 jo to j 50 p.Tp, while tba pabeat vu 
uaderethcT iM woond ckwore waa »o( cocxilettd 
rill 5 JO p 01. bv which rtme ct aai btm Bcaa haa bea 
wbohy tesaioad. 

PotuptnJht mn*, Tbe patkst waa kept cn On 
cciebdlar table dmisf the Mxt scrtral bema, (er 
tboowh hla ftncial coidlttoo was w tbfirtiw r tUi 
po ai aoo esaWd tha ms c ua tad saHra, wUch ka 

bad difficulty Is fwaUowisf, to dials from hh aowth 

Is two born tbe rectal tespenture bad ibca to 

tos^ dcfreoa lie waa ipoafed and tba tewipeatne 

fdL At II p^ ba waa rn o oTt d from tbe table to 
bad. Byrsoa-m. tba nait siornlaf, ho was thooaht 
to be oat of daifcr and waa retorsad to tbe ward, 
polae itOv rapfndoDi is rectal temperatort loi 
dcfma. He took Qqukl aowriifamest wtB tboo^ 
tba pre-opeiitlve dlmcnlty In dcflntltloo w aa eaV 
denUy tocreaacd. A hnsbarpunctare was performed, 
jj cnefe cestimatea of blo(^ tlsfcd llnu aot under 
trrft^ bcisj resn o r td . 

IDa appeared Is eroy way to be Mth* 

factory durlsj tbe sett two days astB 4.IS p . m ,, 
Deerwiar » wnea ha had a loddcs riofest cptfistik 
paU which nmwd over the a b dom r s and iato tto 
ahowUers. Tab was aaoibed to a prebabte pf n i riris 
asdaa Uleodaat thooiht be baua a fdrtke rubla 
tba rlfbt astarlor aiClary One. Ractal umpesatan 
waa 1004 dryma Tie bos bacatsa oceedisfly rest 
ksa and wasjdvee 10 BflUfraisa Borphla, wfaleb 
qaidedhim. Tbetcmpaanrenotimieatoilsedxt 
1^ tbe sight aod at <10 «-» flwawkw y, bad 
reached 106. d er re es Tam had bees so voml Use 
and BO rapfclo B of as teste abdoodnal aaspOoUea 
was at any thne aronsed. Tbe radial pobe becasM 
fanpamptlbla and be Smi at 8 15 ajs. oe thb, tba 
foortb poateperatiTt day 

Pttiiuntm mmUtiim 4 boon aitcr death (Dc. 
O. A, Besactl) Tbe brain riiowcd a ratldnai nasa 
of neo-adbereat tmor deeply tsdasUsi; and fiat 
tcolsc tba BeduUa (Fl(. 4) Tbe laBfs apart tioai 
■Bjfat bypcalatk coofeatios wtra sonnal U ap- 
pearaare- 

Tbe ptr{l»*t0i cwfUy sras toond to frutrein 1 100 
mU c cestbseten of a darh redifiiib- brows fiald. 
When tbb aaa trrooved t fmeraUsed difiiae fibrino- 
cltstic peftosfUa waa dladoaed. On arparatbi tba 
lotcsdocs whkfa ware held tofvtber by tba stkky 
bbikaooi endate two perforation of [rTCfolar shape, 
tbnMcfa wUch tba conuots of tba bowd amcaalty 
•xpraued, were (oond in tba wall of tbe ttrwwUwn r n 
•bent ) caliaattrs dbtai to tbe riyVuwa (Flf j) 
Tbe lirfat cprrrfnt ■teasored roachly 11 tre t4inl&- 
tmeUn, tba MniBer 0 by 6 taUdmeltrs. brfther of 
tbrm was Isduralad ar sboa ed evUmea of a chroaic 
i-H.wims fnrT pTDCtaa. About 5 cratlBetere farther 
tba dwKfewsm were two shallow akrratkus 
or r n^ * 1* ^ Bocous mere tiriae, tba laricr ctf 
t^raioeasnfaxSby 4 isffihnc1mlodlaB«teT Tba 
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Tig 2 Case i Tj-pical punctate hxraorrhagic erosion extending through submucosa 
(mag X 15) 


gastric mucosa, the ampulla of Vater, the pancreas, 
and Its ducts were all of normal appearance 

Mtcroscaptcal cxamittalioii Sections at the mar- 
gins of the perforated areas showed merelj a loss 
of structure with marked oedema and fibrin deposi- 
tion Those taken through the erosions showed a 
completely destroved mucosa which was replaced 
by an exudate of fibnn inflammaton cells, and 
blood, the submucosa and to some extent the muscu- 
lans were oedema tous and heatnl) infiltrated with 
poEmorphonuclear leucoc> tes, limphoci tes, and 
fibroblasts Homogeneous blue-staimng thrombi, in 
which pohmorphonuclear leucocytes were incorpo- 
rated, were present in the capillaries, small artenes, 
and veins both of musculans and submucosa Occa- 
sional artenes of considerable size were surrounded 
by coarse meshed fibnn These features, m the 
opmion of the pathologists were those constantli 
seen in duodenal ulcer and indicated that vascular 
thrombosis was the local cause of the lesions which 
w ere unmistakabh antemortem in ongin 

The operation in this case, as events prov ed, 
was ill judged, for the patient might have re- 
covered had the tumor been left alone and the 
chance taken of providing sjTnptomatic relief 
by decompressi\ e measures But this source 
of regret lies apart from the present discussion 
What concerns us is the fact that here again 
was a fatahty from a perforative pentomtis, 
wholly unsuspected during life The attack 
of acute abdominal pain, which doubtless 
ushered in the process, was wrongly ascribed 


to a probable pulmonary complication brought 
about by the patient's deglutitoryf difficulties 
As in the first case, in an effort to explain 
the multiple perforations which here, to be 
sure, were duodenal rather than gastric, it was 
necessary again to consider (i) the man’s face- 
dowm position on the table, (2) the prolonged 
operative procedure, (3) the three-hour penod 
of ether anaesthesia with the Connell appa- 
ratus, and (4) the possibility of trauma m 
lifting the patient from the table There 
moreover, was the additional element of the 
powerful electrosurgical current that had been 
used with the negative electrode against the 
abdomen, the possible complications from 
which, m 1927, were unknown to us Time, 
however, has shown from a multitude of other 
expenences that diathermy does not damage 
the nervous tissues, and though we have once 
seen a superficial bum due to imperfect con- 
tact of the large negative electrode against the 
skin, no other ill effects have ever been 
observed 

Here, then, was another distressing expe- 
nence following a cerebellar operation with 
an early postoperative fatality due to mul- 
tiple duodenal perforations for which there 
W'as no readj explanation The account of a 
third episode of similar kind follows 





SURGER\ CYNtCOLOG\ AND OBSTETRICS 



FW,t Sbortir i i t if >rTTi»mJctW»nn- 

-taar sf biLk tlbi ud «<■ W ia npaaon* If tfct tti lw l pm o< lh« Um 


n l—j’ al faoLk ti 

Cm 3 (Sot^l No »si» ) Biftir 

nd/r fdtrr IJUMmfittt f Wf» Mje«i«r 

Tm t]wxU* 

^ VCM^ WtM}tsU%. AMUfn Paf0rtU*a */ 
,na^(vriMd(tTdU*tJ»<iLuti*dHt^ 
Ji*0t>7»} JfiiS 0* tu ncMBBUttSAtSm 0/ Dr 
Jotm U oI BttHUW, Joi«ph C to y«r* ol 
•n, ifet tdmhtH u t* w/ y m cT ’•Bit »*► 

ii 3 #uk*U* *ipM ^ Kvae* ™ ty^ 

tMf bi tWr orOrr of <*»« »rm m Hikrn ^ 
1*0 or Uifct r«n d»**to«fc IwttWDiy it»ii* 
tor fii moolfck. tocPf«t»« djinibrk £or lltm 
tao«KK lutrrrijiJnJ b fi t WArt o»d wniliur w 

oar MootH. ttksbii* ud luertul atjOnt. 

. brirfiSc. dJU bllh .. 
enUticd bwd, • wowiiry optk «Uor»hy «Iib w 
bUadaew a periiMtot wwrtB* «t*Ux«o* «Wl 

tiOwem^ity r»fcfb ol Wl Urfal orrr. 

Bi mrkrd ataaia bypotocddty itnm 

»rtria o< an -H A ab.«t darp 

OMW/m /a»»arr jiVk. Ai ib« ww 

nj tfO n *od aar»<peT*il»«t« 
«»-rtiie»aatiBiif‘Hti The«ibo«itd^ appro^ 
<S^la^ Woody U 

tKcflaifDaiy TtetrimUr p«»ct*tr ae> »ooo u Ibairit 

lanoc bnca» to mrode tkro«b 

tnf aa iMtlowa eait i t uW - I* *** Lypowiac t 

do inora liaa to K99p a»d a«t aol **** 

to b* tkr cUri of tl* fTo*tk *»d to cwrtttd 

picUn^ It at* 4 dctperale pwf»^ 

WSnbai ct*P*od «»h tkoQfht fair to 


aottad. Tbe cUkTi 
ndU btood pc uKur 
durint tbe ktt boer 

w*a too low lo be rrf 
bUittl bot 1 tnoa- 
foskm of blood an 
dmi altb prenpt 
ftBproreaieDt Tb* 
eatirpatkie au arc 
ena^y left lacoio- 
pfcta but tlna boped 
that eDOQib of tin 
trtnrtb bao Wra r 
■ lored temiiorarOy 
to rtUara pmaim 
rnui ' H ocii afaOt n 
(ftota eu p^ oi b ccnU 
be efflfioyed. 

0& tbt foOotrlot 
day yaaaoryry tear 
Ins (m« Um cb&f« 
that a dot 
alfbt bava lonocd 
at II a m tba ntbe 
uotod wu nopeied 
Asder local anxatW 
tla At Oua aentoo fTeat nanca a< blchly lafiltraUd 
tonor abkh «er« airedictt (rotb Uw cavity >tr« 
tcro a vcd vlib IsTtbin loaa « blood DCCCMlatlfit a 
irreed uaxaloaloti vhleb prwptly mtond th( 
(aflea Mca a c io 

Dvut Lb< rtraaladn of tbb atcood day tad 
dfkUtba (bOd aermed nracb boprovad aad theta 
vaa hryM of twr ary \paJt (rmb tba occadeoil 
yooltta4 of bRmhb coBta cro«sd floid, vbM 
caaaed aa to ap^;«rrhra4 poaaibte rToafoo of tW 


a nddan tSae 
. . _ . . . t «aa anod- 

laborrd Rapfiaikn broMrhkl rikt a&d 
ronUenU* rraocai* Tvo botin later tbc teui- 
peiatonbadrba)l obdcfrm Tbcre « u conout 
*i browaisA Hack tSaid 

Oa Um moM* d>au that the ania orabfa luia 
«U doe to a dM or to a ionbcT dSalodfneBt of to- 
filiraiH UMor tba vouad t q tan »a« aftla 
qidckfy r^rord aad doacd altboui to la... brliu 
(ogm) to artmat for tba rymptoirB t ihSd uam 
tmiom n* ffm aKb ratapool laqirinrTMt but 
tUa aaj tnsrvrarr aod tba ctlld djM at I 4 pm 
«Uli a lewprTatara of led decRca, »c«oe 50 houta 
after lha Int efamiioe 

AMn «« afler dralk unrrsttxied 
R. Z. Sdralal Tba braia aboaed a Uric mldaal 
■MMof tba taaM aUeb extended op imo lateral 
recen alaapWa ibabrmU tten aad peo^cj ,hr~b 
tW lacbm tc«tix€ flantslos tbc abk of the poos 
(n«. d a^ 7) .Tbere ^ a aecoerkrr hydro- 
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Fig 4 Case 2 Showing flattening and indentation of the meduHa b> residual fragment 
of the non-adherent tumor 


were found to be nor- 
mal in all respects, 
this was true also of 
the right chest The 
left pleural cavitj , 
howeter, was largely 
filled bv dark brown- 
ish fluid of preasel> 
the same tvpe that the 
patient had occasion- 
alh vomited, floating 
on its surface was a 
considerable amount 
of free fatti matenal 
and whitish debris 
When, after Temo\al 
of the flmd, the nor- 
mal-appearing and 
crepitant lung was 
tilted forward, it could 
be seen that the pleu- 
ra , over a large area in- 
cludmg the side of the 
pencardium, the dome 
of the diaphragm, the 
bodies of the vertebrte 
and posterior tho- 
raac wall, had been 
digested awaj together with the fat and areolar tissue 
of the mediastinal space This left the aorta and its 
branches, the mediastinal nen, es, the \ ertebrte, and 
the oesophagus cleanli exposed as in a dissection 
(Fig 8) In the side of the oesophagus was a ragged 
hole about 3 centimeters m length from which, on 
compressmg the stomach, the same brownish mate- 
nal found in the chest could be expelled. 

Specimens of the free flmd after filtration showed 
a total aciditi percentage of 32, which is about the 
upper bmit of normal for free and combined aads 
in gastnc contents A piece of omental fat circa 
5 centimeters m diameter was incubated m 40 cubic 
centimeters of the flmd and m 48 hours had dis- 
appeared, many fat globules remaimng on the sur- 
face A piece of muscle similarl> treated was reduced 
to about a fifth of its ongmal size m 72 hours 

Microscopical examination of the lower oesophag- 
eal wall showed a highlj' ocdcmatous and partl> 
autoU-zed tissue contaimng occasional er> throc> tes 
and an abundance of poh morphonuclear leucoc> tes 

Here, as in the two preceding cases, there 
were definite antemortem exndences of the le- 
sion The dark colored vormtus suggested an 
erosion somewhere in the upper ahmentarj* 
canal, but the absence of all abdominal signs 
threw us w'hollj^ off the track, an oesophageal 
perforation being unsuspected 

This startling experience was rermmscent of 
that in the two foregomg cases only for the 
reason that the antecedent operations had 


also been for a cerebellar tumor Otherwise, 
there might have been no mdmatibn to seek 
a common explanation for the three episodes, 
particularly smce the perforative lesion oc- 
curred in a different situation in each instance 
This child at the time of operation was in a 
senously enfeebled condition and m xnew of 
the subsequent hjqierthenma might well 
enough have had an agonal digestion of the 
oesophagus, and this was the contemporarx* 
behef expressed by the pathologists (Eso- 
phageal perforations of like kmd I recall bax--- 
mg occasionally seen years ago at autopsies 
on tj'phoid-fex’er xnctims, it haxnng been as- 
sumed that the perforation was due to regur- 
gitation of gastnc contents into the oesopha- 
gus, and to non-perforatixm ulcers of this same 
ongm the once not uncommon post-typhoidal 
stnctures of the oesophagus were formerly 
ascnbed It is, of course, knoxvn that true 
peptic ulcers may occur m aberrant islands of 
gastnc mucosa [2] in the lower oesophagus 
just as they may occur in the patches of gas- 
tnc mucosa in the presence of Aleckels di- 
x'^erticula [3 , but these anomalously situated 
lesions, though they max' hax'e some beanng 
on the subject, he apart from the present 
discussion 
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Id Mcfa o( tb«s« thm caaec, fcrnherman 
ttwre vere mtem ort em f^Toptoms ih«7ini la 

CiK I b} ACDte tbdomin*! ptio. teodenKU. 

and dlftnitloe vfakb ottckM death by 
lwvnt> bmirs la Ca«e 3 by soddn acote up- 
per abdacamal imla ilxlrcQ boon aatecedent 
to death and La Case 3 by the TOBudng ol 
Add dticofered by changed blood and by re*- 
plratoty distuibancei for aome twrf>T to four 
teen boon before death. The opeiatkmi la 
Caaea 2 and 3 were highly oftkal proeedarea 
that moat serioiuh hare drawn opoo the pa 
tlcnt ■ reaiataiure hot thia wai not troe of the 
operabon In Ca*e i From tbe*e three ohaer 
Tatlooa, It b altoeether oattml to aisume that 
eroalotia wbkh may not go on to adoal per 
foratioa, are poaafwy of more frcejoenl occur 
rtocc alter operatiom for brain tumor than 
U coenmooly auppoaed. To ihb qaeabon we 
may now turn. 

b AnirwwrUm J/aruo/ Er*si*v 
Mocoaal croMona whether they happen to be 
hmorrhaglc la type or confom to the k>- 
caDed aliemaU of Beneke Ul are wefl h^wn 
to patbotegbta. They were deacrfbrf 
bv Carl Rokitanaky and Samud \\llkj in hla 
celebrated Lectures on Palbolopcal Anat 
omy" itatcd [5I 


"U* ocet*k«ttJly Bcrt dth oah pitrfa iken, 
pertapa eaUrrir uaaipeeted la the fatal Obaa, the 
haria* been crrtjwhelmed by thoee of the 
main These wt km ms as ifacle, reoi- 

loem. «r drcnlar traskias. (roenDy aaar the pyletua, 
soortfaaca they an qd Is shallow and a blood 
ertnraiatcd ia tho bbcobs HwmbixDsaroimd would 
alrw rise to the rtspfdoo that hzaonbaft lato the 
tUsoa, wtaiesiac U and to hi sotolon, ma> 

be a anse of nch akaix 

The drtamstances that permit one to dem 
onstrale mucosal erorioos after an InHf rr riNl 
operation are not often cixnbined namely 
(i) an operation of the aort to produce th**n 
(a) a postoperaUre fatality at the proper time 
to find than, for the multiple «m.ll croakHii 
such u may be prodnccd ^ a great variety 
of eipenmental methods are known to beai 
oiTT quickly (3) permlsiioo after a fatal op- 
eration on the brain for an unrestricted an 
topi> and (4) a more careful acrnboy of the 
gastroduodenal mucosa th«n is custocnary 
putkalariy when the obvwos cause of death 
Besrl sc wfaeTC 

The absence of one or another of the Ioqj 
necessary factors mentiooed may In part ex 
plain berw It Is that only two ecampfes are 
here recorded. One of them happened to bo 
come upon whUc making a italbtkal study 

of the cerebellar astrocytomas a few jTan sfo 
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Fig 6 Case 3 Showing residual tumor mass (medulloblastoma) extendmg mto left lateral 
recess 


Case 4 (Surgical No 664 ) Recurrent cerebellar 
astrocytoma Death after third operation due to strep- 
tococcal mcmngitis Hatmorrhagic erosions of stomach 
noted at autopsy 

A child, SIX j ears of age, with an advanced cere- 
bellar syndrome and bbndness first came under ob- 
sen^ation at the Johns Hopkins Hospital, and on 
If ay 24, ipio, a large cerebellar ci st was opened and 
drained with freedom of s) mptoms for a > ear On 
Aitgiisf 3, ipir, a large, recurrent, cystic tumor was 
partially removed by the late Dr E H Nichols of 
Boston, agam with a good temporary recovery On 
December 8, 1913, she was admitted to the Bngham 
Hospital for recurrence of symptoms, among which 
ocCTpital headaches, projectile vomitmg, and consti- 
pation w ere promment At a third operation, a sohd 
tumor mass was removed, the child dying six dais 
later from a streptococcal meningitis with a tem- 
perature of 107 degrees 

The protocol of the autopsy , held 3)^ hours after 
death, states that “Near the cardia along the 
greater cun'ature are found several areas where the 
mucous membrane is lackmg, the largest measuring 
3 millimeters in diameter The bases of these ulcers 
\stc) are reddened as is also the fundus of the stom- 
ach ” 

No sections were cut and the lesions were simplv 
recorded by' painstaking obseners as incidental 
findings 


How often similar small erosions of the gas- 
tne mucosa may occur after cramal operations 
IS wholly conjectural but their presence would 
explam why the vomitus not infrequently con- 
tams traces of blood which ordmanlj' is sup- 
posed to have been swallowed The foUowmg 
IS a recent example of erosions foimd at au- 
topsy after a fatal operation for a lesion m the 
subfrontal rather than the cerebellar region 

Case s (Surgical No 37259 ) Extirpation of 
large olfactory groove meningioma Injury to anterior 
cerebral arteries and fatality after 48 hours Heemor- 
rhagic erosions of stomach found post mortem 

A S3 year old miU worker entered the hospital 
September ii, 1930, on the recommendation of Dr 
I A Farrell of Pawtucket, Rhode Island For six 
months he had been working under a stram and his 
family learned acadentally that he had been \ omit- 
ing eiery morning while at work and that he had 
shown some emotional mstabdity' He was supposed 
to have a nerx'ous breakdown Three months later he 
began to ha\ e impairment of sight m the right ey e 
with mcreasing weakness m the left side of the body 

Examination This revealed an apathetic, hemipa- 
retic man with impaired memory and some disonen- 
tauon There was an apparent left homoni’mous 
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bemlaDOTi^ to reo^h tou. ft lo« frule o< dtoktd 
(Uk tod bM ol >ftBM U tsdl hi tM riffat noMfO. 
A w«i doAe of > rfrtc fcmul traor 

poalUj 

Bof^ »ii wppofted by vdcrkniomfihj 

OftTtUtti. On ^/taicriLoAikrMVDalatueo- 

the^ t Unn H<Bt IraQul boBcdofi *u tuMd 
don dbdoJax a icaae don. Allfr ndkoist tUa 
m m b fiae tod oocappinf iba rifbt frooul Iw a 
lyrical pfM<nt»r nicnhipotaa o( coastderabto abefiya 
fTUu) waa dbdoaed. Tb« (raipttBoQ to nradeatf 
tib ItaaoT bUrt ratbrr ibaa by pr^Brntaary rrava 
doo and piefe-»tal mnoral wu no< t«aUtciL At 
the llbal momtot of dUodfhtf Ibe aoUd icrovtb (Fl( 
9) from lu bad. ibera «» a nckba profaaa b»moc 
rt«)rc. aatfrfot cmbral arteriw fcrmly «a- 

beJded !■ tb« tumof tad b«n lora ofl TWy wm 
fortwvitely awkt op In Ita rackw aad ocdoded 
by cUpa bafort tb«e *aa a ^riooa km of bbod, 
Fcik»»liif Ikb oporatk* accidfat tb« patfctit aa 

waa aslWpatfi tad bflaleral apaatk paratyria of 

bofh bafT nlmnltka aaaixlated with apocUo^ 
cbwfc n»vwT>rtla H ahlWud ita aaaal doUto* 
and jrraapin* rtVtw la tta rtjbt taod which mlona 

fctahicd ipcwttowni morrtDwU. 

I>» tta Wlowln* day when tta wotiad waadrraacd 
KKTwr aluthUy bbod iingei cmtatiarfnal ^.V» 

reiwjwrd from aadcr tta tap. B*^**^*,”!!*^ 
nuTlahwnt poodr a aaaal tata wai Inlrodo^ 

« hifh w 1 1 bdnrw abowt 50 cubic era iJ eartcra of cofleo- 

p«T>d matrrUl U ^hkh crythrucytea ware cbmow; 

CraW* br mkrnafofdal rnt^lbo (>n Ita a cc^ 
day kla tcmpmlur* wdderdy rum t 107 fryew 

diBio. oi It ^ 

ta Tomllcd a larje auKWUt of Woody Bald. 


ifUfTj IVmtakamaftrtsforaanireaitkted 
and IffimnllaU rtaaiualioe which aai rroA^ tamly 
rdBUlcs altcf dtath (Dr R. £. Schili) It au 
fooad that Ita msor tad ben deaaly rt tiw nd ex 
«pt tot a »maJ] tnymetit IncMwated with tta 
atomp of tho rlAi laicTBal cantld anery A db 
had ben piaced apnattaOy o« tta middle cmtnl 
ajtcryon itarlfhi flde r»otaWyaljooothaanteTioc 
crretaal oe tta Uh ihoufh thla caold kh ta pee 
dtdy dcten&load 

On i^ieolnx the ttomadi aaseroa Becta of coffee 
psmJd material moe*Ux« ctanaed Wood were 
leuad. who ^wti of rreeut hnsomiaca with ^«ii 
doU attached to tta nrlace of the nmm which 
waa Codded with pam em wa imall pauctat nken 
tiooa vaThijC from 1 t j mflHjDetm la ifiaiDeirT 

tMtenloohed at thxowtcha namiyiMf cliAs(|-t( o) 
they pr^nrd to tare ilmhtly liTefttUr marjW Tta 

eroaitaa were rety aapertdal od were ftmod teat 
teted areryw here both fn fuadlc aod pvktoc rTfiota, 
with 00 rile of pcciBlectloti Tta macows taembrane 
of tbe moptaira and null lalcadwi mai aonnaJ 

wa/ miwfades taciioot of tta tom 
ach ahoaed Dumeroaa wall bucomI hnKwrtaica. 
aoBJe with mTH>htx croakma nd »rw> 
mwroaal nrface ciK Intact (FI* ) Tbev were 
leoLed apoo u caaealklly reent aatemonem capij- 
Ury hwmocTtate* Tta red Wood ceUt were weU 
pTrierred and Itare w*a aeflher deperitloo aer 
phatcocytoab of Wood r^imnt Thera aa m erl 
ffeoce of artcrkl ac capfllary tS^^e or tay ante 
worthy coratricllan or ibrotabewb of the -null 
Nowhere were h^roorrhaitea taerred h tta ub 
mocDM^tta architretara of which wu aorwuU ia a| 
leapecu. 





Had we not been on the alert by this tune 
(1930) for mucosal erosions after fatal opera- 
tions for bram tumor wherever situated, it is 
safe to say that the mmute lesions descnbed 
might easily have escaped notice or have been 
regarded as of no significance Their histo- 
logical appearance coupled with the finding 
of demonstrable blood m the gastnc contents 
twenty-four hours before death clearly indi- 
cates their antemortem character Attention 
may be called to the fact that an olfactory 
groove tumor of the type descnbed underhes 
the frontal lobe, and its postenor projection, 
ovemdmg the optic chiasm, necessanly de- 
forms the third ventncle There consequentl}' 
IS alnaj's a nsk of mjunng important struc- 
tures in the final dislodgment of the postenor 
fragments of such a grow’th even when it is 
removed piece-meal, and either from trauma 


or because of the vascular accident descnbed 
m the operative note, the operation in this 
case was eqmvalent to a decortication of the 
frontal lobes WTule the relation to the sub] ect 
in hand of this particular fronto-diencephahc 
region will be fully considered later on, it maj’^ 
sufidce at the moment to point out that the 
seat of the operative manipulations was far 
removed from that assoaated with the per- 
forative lesions and erosions mentioned in the 
four preceding case reports 

c Gastric Erosions and Perforation Accom- 
panying Malignant Hypertension 

Lesions similar to those alreadj, descnbed 
occur in patients with intracranial conditions 
other than actual tumor Two recent exam- 
ples of mahgnant hjqiertension associated 
with choked disc may be bnefly ated in 
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Fig 1 1 Case 5 Type of antemortem mucosal hcemorrhage assomated m other areas with 
erosions (mag X 75) 


and the heart was slightlj enlarged Occasional 
h valine casts were found in the urine and on two 
occasions the slightest possible trace of albumin 
The esamination was otherwise negative 

On February 5, to exclude tumor, ventriculograms 
were made and the ventncular cavities found to be 
normal in position and outline On February 10, a 
sudden haraatemesis occurred with vomiting of 500 
cubic centimeters of blood This was repeated on 
the following day with the loss of another 800 cubic 
centimeters of blood For the resultant secondary 
animia (hamoglobin 50 per cent, erythrocv tes 
1,920,000), the patient was treated medically and 
seemed to be doing well when suddenlv at 5 p ra 
on February ry he was seized with severe epigastric 
pain, and an exploratory operation by Dr John 
Powers disclosed a perforation in the piosterior wall 
of the stomach i centimeter in diameter and S centi- 
meters proximal to the pylorus This ulcer was 
closed, inverted, and plicated, and the patient trans- 
fused He did reasonably' well for the next fiv e day s 
when he became comatose and died February 22 at 
7 30 p m with a rectal temperature of 104 degrees 
iutopsy {Fcbruar\ 23rd, 8 15am) revealed a peri- 
tonitis restricted to the lesser pentoneal cavity with 
terminal septicmmia from a gas-produang bacillus 
The sutures closing the perforation had been dissolv ed 


away' and the stomach was in shreds from auto 
digestion The pancreas had become involved and 
there was extensiv e fat necrosis Postmortem changes 
in the brain, which was nddled with gas bubbles 
made its microscopical study unprofitable Apart 
from considerable sclerosis of the cerebral v'essels, 
there was no tumor or other observ'able organic 
lesion 

In striking contrast were the simple gastne 
erosions observed at the early autops}' on 
Case 6 and the extreme autolysis of the stom- 
ach found in this last case in which the exami- 
nation had been delayed for tweh'e hours 
The lesions m both might well enough hax'e 
been regarded as hax'ing been due to post- 
mortem digestion had it not been for the 
ha:morrhagic nature of the erosions in the first 
case and the history' in the other, of a per- 
foration w hich occurred five day s before death 

The possible dependence of what is known 
as gastromalacia upon some neurosecretory 
disturbance in the gastne wall pnor to death 
may' next be considered 
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Fig 1 1 Case 5 Tj-pe of antemortem mucosal haimon-hage assoaated m other areas with 
erosions (mag X 73) 


and the heart was slighth enlarged Occasional 
hyaline casts were found in the unne and on two 
occasions the sbghtest possible trace of albumin 
The examination was otherwise negative 

On February 5, to exclude tumor, ventriculograms 
were made and the ventricular cavnties found to be 
normal m position and outline On February 10, a 
sudden haimatemesis occurred with vomitmg of 500 
cubic centimeters of blood This was repeated on 
the following dav mth the loss of another Soo cubic 
cenbmeters of blood. For the resultant secondarv 
ansemia (hEmoglobin 50 per cent, erv throc> tes 
1,920,000), the patient was treated medically and 
seemed to be domg well when suddenly' at 5 p m 
on February 11 he was seized with severe epigastric 
pain, and an exploratory operation bv Dr John 
Powers disclosed a perforation in the postenor wall 
of the stomach i centimeter in diameter and S centi- 
meters proximal to the pylorus This ulcer was 
closed, mverted, and pbcated, and the patient trans- 
fused He did reasonably well for the next fiv e davs 
w hen he became comatose and died February 22 at 
7 yo p m with a rectal temperature of 104 degrees 
\utops\ (Februar\ sjrd, 8 15 a m ) revealed a pen- 
tonitis restricted to the lesser peritoneal cavnty with 
terminal septicsemia from a gas-produang baallus 
The sutures closing the jierforation had been dissolv ed 


away and the stomach was in shreds from auto- 
digestion The pancreas had become involved and 
there was extensiv'e fat necrosis Postmortem changes 
in the bram, which was riddled with gas bubbles, 
made its microscopical study unprofitable Apart 
from considerable sclerosis of the cerebral vessels, 
there was no tumor or other observable organic 
lesion 

In striking contrast were the simple gastnc 
erosions observed at the early autopsj on 
Case 6 and the extreme autolysis of the stom- 
ach found in this last case in which the exami- 
naUon had been delayed for twelve hours 
The lesions in both might well enough have 
been regarded as having been due to post- 
mortem digestion had it not been for the 
htemorrhagic nature of the erosions in the first 
case and the history in the other, of a per- 
foration w hich occurred fiv e dav s before death 

The possible dependence of what is known 
as gastromalacia upon some neurosecretorv- 
disturbance in the gastnc wall pnor to death 
may next be considered 
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what is known u gutmmalacia, once the 
subject of ardent discnadoOe b rcwidan In 
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•omethiDg more wHJ be eud of this matter 
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: rartakef Ihcrifbt tact,a »od«at Ukicr^J de»f 

tSa,mUikofceT»benart7pe aadanahaeaifd, rtd 


15 


CUSHING PEPTIC ULCERS AND THE INTERBRAIN 





Fig 13 Case 6 Showing congestion and thrombosis of mucosal \ems with beginning 
erosion Note constricted and thrombosed arter>^in lower nght hand comer of field 
(mag X 80) 


with some dtsphagia 
and dysarthna The 
blood Wassermann 
was negative, the 
bloodpressure 140/80 
A tumor of the nght 
lateral recess was pre- 
dicted 

Operation January 
26 A subocapital ex- 
ploration under local 
anaesthesia failed to 
reveal the expected 
tumor The manipu- 
lations, while in 
search of it, produced 
a marked fall m blood 
pressure and pro- 
voked spells of vomit- 
ing which continued 
o 5 and on during the 
remamder of the pro- 
cedure There was no 
hermation of the cere- 
bellar tonsils, in fact 
the upper spinal cord 
appeared to “nde” 
higher in the foramen 
than usual, the mnth, 
tenth, and eleventh 
nerves bemg well exposed to new The wound 
was closed 

Dunng the remainder of the daj he \ omited fre- 
quently and for some unaccountable reason his dys- 
phagia and dj’sarthna were more marked than be- 
fore On the following day, January though still 
nauseated his condition was good and no anxiety 
was felt regarding his recovery On the morning of 
January ap, the third dav, he seemed to be doing 
well but he was found at noon to have a temperature 
of 104 degrees A lumbar puncture was performed 
disclosing famtlj blood tmged fluid under no increase 
of tension During the afternoon, the lungs began 
to fill with secretion, he became increasmglj cya- 
notic, and passed into a deep stupor followed bt 
death at i 30 a m on January 30, the mormng of 
the fourth day Because of deglutitory impairment 
no nourishment had been taken by' mouth for or er 
12 hours 

\uiops% 7 30 a m , SIX hours after death (Dr H 
I’lnkerton) This disclosed (1) a large aneurism of 
the basilar arterv greatly distorting the brain stem 
(Fig 14), (2) generalized artenosclerosis, (3) a ter- 
minal bronchopneumonia, and (4) gastromalacia 
The peritoneal cavity in the region of the spleen 
contained 500 cubic centimeters of brownish dirty 
fluid containing small masses of mucus The fundus 
of the stomach and lower oesophagus were found to 
be completelv disrupted and m shreds A perfora- 
tion measuring 15 centimeters in diameter was pres- 
ent with dissolution of the adjacent stomach wall 
The rupture extended up to the cardia and into the 


oesophagus for a distance of about 10 centimeters 
The pvlonc region showed considerable autodiges- 
tion which involv ed the superfiaal lav ers onlv 

Here was a ty'pical example of postmortem 
autolysis of the stomach and cesophagus m 
which the presence of changed blood m the 
gastnc contents was not observ ed durmg life 
But inasmuch as no nounshment had been 
taken, the presence of half a litre of browmsh 
fluid found free m the abdomen can scarcely 
be accounted for unless the gastnc mucosa 
had been actively secreting long before the 
cessation of circulation 

In the foUowmg example of gastromalaaa 
evndences that erosions were present before 
death are somewhat more defiiute 

Caseq (Surgical No 34711 ) Extirpation of right 
parietal metastatic hypernephroma Death after 36 
hours Antemortem regurgitation of blood containing 
fluid Autopsy gastromalacia and (esophageal per- 
forations 

John G , a carpenter, 58 vears of age, was ad- 
mitted August 2S, rpap, in a stuporous condition 
wath the history of headaches for the preceding six 
months The eyegrounds were normal, there was 
no evadence of nephntis or arteriosclerosis In the 
process of making a ventriculogram for diagnostic 
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rernaitmig The pyloric end oE the stornach was 
comparatively unaffected and the remainder of the 
gastro mtestmal tract showed no change 

TEe important features of this example of 
oesophago-gastromalacia from the pomt of 
view of the present discussion are (1) the 
presence of dark-brown flmd (probably blood- 
contaimng) regurgitated three hours before 
death, (2) the note m the pathologist’s pro- 
tocol that the appearance suggested an ante- 
mortem even if an agonal process As in Case 
3, also with oesophageal perforation, it is dif- 
ficult to understand how the pleural camty 
should have contamed such a large amount 
of blood-containmg gastnc fluid had the stom- 
ach not been activdy secreting and have re- 
tamed its motihty after the perforations oc- 
curred even were they agonal events As this 
IS the only tenable explanation for the condi- 
tions found, it presupposes some disturbance 
of control on the part of the vegetative nerv- 
ous system which served m some way to set 
aside Hunter’s “livmg principle” and at the 
same time to provide an abundant gastnc 
secretion For m the absence of active gastnc 
juice the process could hardly have occurred 

e Chrome Ulcer 

All the lesions discussed up to this pomt might 
weU enough have been asenbed to postmortem 
or agonal changes had it not been for sympto- 
matic evidences of pentomtis or of pain or of 
blood m the gastnc contents several hours be- 
fore death Even so, the process m all m- 
stances has been an acute one whereas the 
cardmal chmeal feature of a gastnc ulcer is 
its pecuhar chromaty This, first clearly 
pomted out by CruveiUner, must have been 
known to John Hunter, to judge from Chft’s 
drawings of some of his specimens pubhshed 
m Matthew Baflhe’s Morbid Anatomy (1799), 
but just what Hunter thought about them, 
unfortunately, went up m smoke when his 
manusenpts were burned 
MTiat It IS that favors chromcitj^ m a gastnc 
or duodenal ulcer is a much debated subject 
Al will agree, however, that an erosion of the 
mucosa must be the primary stage m its for- 
mation, and smee there is every reason to be- 
heve that acute erosions (of the tj^pe desenbed 
m Case 5) are of common occurrence, any one 


of them may n ell enough be the precursor of 
a chronic lesion, should the ongmal insult be 
sufficiently great or should a rmnor msult be 
continuous or frequently repeated at the same 
spot As a matter of fact, a duodenal ulcer 
at least shows every mclmation to heal, as 
indicated by the frequency with which shal- 
low scars are found after death, and its tend- 
ency to recur, rather than any pathological 
evidence of chromcitj', is its pecuhar charac- 
teristic 

Only one pathologically venfied chrome ul- 
cer which, with reasonable assurance, can be 
asenbed to an encephalic lesion, has been 
observed in our tumor senes The histoiy^ of 
the case follows 

Case 10 (Surgical No 29708 ) Radical removal 
Jrom a child oj a median cerebellar meduUoblosloma 
with wide opening of fourth ventricle Repeated sub- 
sequent radiotherapeulic sessions Death after ttoo 
years Massive intraventricular recurrence Duodenal 
ulcer with evidences of ctcalrtzalton 

The patient, Ruth F aged 9, was admitted Sep- 
tember 23, 1927, with an advanced cerebellar tumor 
syndrome of seven months’ duration headaches, 
projectile vomiUng, loss of weight, anorexia, cere- 
bellar ataxia, and choked discs 

At operation on October 6, iQzy, a tiTWcal midhne 
cerebellar medulloblastoma was cleaidj extirpated, 
chiefl> by suction, leavmg the floor of the fourth 
ventricle fuUj exposed The piatient made a good 
recovery from this operation and was subsequentlj. 
given X-ray treatments over the entire cerebrospmal 
axis at mtervals of from two to four months For 
the first year she remamed wholly free from symp- 
toms 

She was readmitted to hospital July ap, rpap, be- 
cause of the abrupt accession of symptoms of a 
week’s duration A senes of six X-raj treatments 
were then given and she was agam discharged For 
the first ti m e, no improvement followed this series 
of radiations and on September 21, i(i2p, she was 
again admitted to hospital She had become apa- 
thetic, mcontinent, and emaciated There were daily 
attacks of vomitmg, feedmg was a difficult problem, 
there was a constant sbght pyrexia 

In spite of her desperately poor condition, a re- 
exploration of the cerebellar region was made on 
October lo This was disappomtmg m that it failed 
to disclose the expected local recurrence, the frag- 
ment of tissue that was removed after redividmg the 
vermis provmg, under supravital preparation, to be 
wholly’ degenerated tumor In the course of the op- 
eration dear fluid had been obtained by' a puncture 
of the cerebral ventndes, and this, on examination, 
failed to show any tumor cells 

5 ° nwdoDobUstomi leria «j rtported Path, et Jlicro- 
InoL, ScaDO. J930 th* 
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■a^tl thfoaboMd Uood T md t filled with fibrti ud 
t few pc47isorphc«odm IncocTtM (Flf. 7) 

lo this ratei B Urge recomst tboroo^j 
radated mcdnlkhUstcma filWi the ccmnsl 
iDtraTtntncuUr rvitcm. The rhnH had been 
■ub)ect to trequent attacks of nidden Ttomt 
Itifl, but IS ths is characteristic ol moat cere- 
bSar tumors, its poaaible asudation with a 
peptic nicer wsa not suspected dot srere any 
studies rnerie in thi* ffiiectlon. During the 
ooume of ctrebeOar operations on patients 
under local anntbesU it u well known that 
Toeniting may be easily provoked and tits b 
ascribed to stimuktkn oi the va^ 
nadeos in the floor ol the fourth ventrlde. 
What b more, all neurotnrgeoot are fTnIlbr 
with the fact that after ina}or intmcranlal 
QpcjBtlons the mcnltns for the Exit few days 
may show evidences d changed blood. While 
tUs U usually attributed to the swallowing of 
blood from some source during the pcogiw 
of the operaUoci, It Is highly probable that it 
may be due mewe often than is coaimonly 
^opposed to acute neurofcnlc eroakmi. 




Thougli I am not aware of any other ex- 
amples in my tumor senes of the postmortem 
finding of a chrome ulcer, we not infrequently 
see m the hospital wards patients recovenng 
from senous mtracramal operations in whom 
dunng convalescence digestive disturbances 
are m e\ndence which strongly suggest inapi- 
ent ulcer symptoms But this perhaps is true 
no less of operations of other sorts Somewhat 
more definite is the fact that a goodly number 
of patients with symptomatic evidences of an 
organic lesion in the region of the third ven- 
tncle have had a roentgenologically demon- 
strable gastnc or duodenal ulcer The follow- 
ing example will ser\'e m illustration 

Case ii (Surgical No 34129) Tumor of third 
Tcntriclc (^demonstrated b\ ventriculography) causing 
pressure symptoms associated until gastro-intcstinal 
disturbances Subsequent periodic radiation of lesion 
with marked improvement Recurrent duodenal ulcer 

Edward C , an electrician, aged 25 vears, was ad- 
mitted June 5, ipap Apart from penodic mdiges- 


tion, to which scant attention was paid, he had en- 
jo>ed umformlv good health Suddenli , on May 12, 
ipap, fatigued bj a 200 mile motor car dn\ e, he had 
a sudden seiere ocapital headache with Aomitmg 
A succession of these occurrences followed and he 
was soon obhged to give up work The seizures 
which came m paroi3-sms were characterized bj re- 
traction of the neck, dizzmess, sweatmg, protrusion 
of the eyes, and painful flexure of the arms, they 
would ternunate with a cough or a y awm when sud- 
den rehef would be expenenced He was taken to 
a hospital on May ji and treated for “gastnc sympi- 
toms ” \Miile under observation, he acquired a di- 
plopia with choked disc and was transferred to the 
Bngham Hospital as a brain tumor suspect 

Examination This showed a man with a ngid 
neck, a bilateral abducens palsy more marked on 
the right, and a choked disc of 4 diopters The re- 
flexes were hi-peractive, with a bilateral Babinski 
\ entnculograms disclosed a symmetneaUy disposed 
hy drocephalus with a filling defect of the third x en- 
tricle and a block of the foramma of Jlonro He 
was given a senes of four X-ray treatments, began 
promptly to improve, and the choked discs rapidh 
subsidei He was discharged June 23 practicallv 
svmptom-free and two weeks later resumed his 
occupation 
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ultUn Uiree titer tE« lut MKkn, tk 

frnptonti <d ladlfetdoo htd v^j 
p«*nal tod fce rrtmwd to week. Be reported 
oa reqoot, liwxi j loc bertum ttsdia «ldek 
■bowed tke trice ot t hetM nker vtaa*- 
ckted wUb locil teaderacM. lie ns rrnptMi 
free ud cnjld ett the mott Udifeidw sitl- 
des ( f cabt»fc) wltboot cUKomfort. 

Here, then wu i «jTnptam»tJC and 
roent<enologJc»lly demautnble doode- 
njU ulcer uaodated with a lymptafnahc 
aod rDcntgencJoglcally danocstrated tu 
mor of the third ventricle The rrowti 
^ forttmatciy proved to be aaaccp&le to 
theeflectaof roentgen therapy and when 
preatnre lymptoma were tha^y rdiered 
the gastric symptoms proenptJy mb- 
^ saded. Indeed, in the aWnce of any 
actual return erf Intracranial symptoms, 
thcapeutK radlatioos of the third ven- 
tride have on two subeeqneot ocoukou 
had a prompt and king codiniDg eSect 
in cherkiD g the re oi nent symptoms of 
the uIcB 

Other rjimples of symptocnadc and 
Toeatgenoiogic^y demosutrahle olcer 
have been encoontered In ajsodatiaQ 
^ with diabetes lasipidna and with tumon 
of the nervQs acustlcoi bnt it b need 
loa farther to pfle up the cridmee drawn 
JW. r Cbm o. Showta*. tro« ictBBrfd bibb b rifiir* 6. fnnn a sijwie ribilr MrUculartv since 
— the rtU>u» of omolc ra- 

case to Mptieexodons or ulcers wflJ come 

He remaiaed wtfl for orer ■ year wb*B b* once op for later dlaaassion 
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tied witn »i»ea aad himw paha for whtdi be n, PATUOOEKnii oF feptic uidaATlOJn 

fliaUTiWCtedtolbeanibalalorydlnkL Su^wrthi* a .11 i, , ,, , 

ilat tteMirmptoms aJeht b« ch» to a mmi enco A mIM^ott all-embracing eapfanatioo of 
at the lalracnskl tcskcL and at the patfeat «aa acute or chronic ukeratkms of stomach and 
tmwnUa* to rMiiter tShwpftd f« d* Bt duodcnim b yet to be found From the first 
ten dint rwam JTWi v V d furtbar radlato o< the U ^ highly controrersial subject re- 

tbe lymptema iftin dtappaarri aod Until an a^t^ eqnlanatkn b reached 
bawwkirtri^of No dkUiT r«dfcl»as b«d *1 we cannot loot forward to the prevention of 


!?SJ^twntt*B«an« the fynptcinf ware ao Ita active Stage and bow to forestall lU tend- 
of ukar bartom ttodks ware made and ency to recur when once beakd What b 
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nnwatof to 2! most ukm should be operated upon differ In 

the procedures whkh they advocate for I.S 
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cure or alle\aation It, indeed, is doubted m 
some quarters rvbetber biemorrliagic erosions 
(cf Cases 4 and 5) or acute perforative lesions 
{cf Cases 1,2 3, and 7) or gastromalaaa (cf 
Cases 8 and 9) are m any way related to 
chrome ulcer, it bemg the fashion ]ust now in 
some foreign chmes to asenbe ulcer, as Cru- 
vedhier did long ago, to an antecedent gas- 
tntis 

The hterature of ulcer pathogenesis is enor- 
mous In his re\new of the subject [6] m 1911, 
Moeller cited 325 references, and this number 
m the mters'ening two decades has probably 
been quadrupled Based on experiment or on 
expenence at bedside and operatmg table, 
pathologists, physiologists, pharmacologists, 
and clmicians have offered innumerable ex- 
planations Old hypotheses long forgotten ate 
from time to time remved with some shght 
modification, and the fact that in defence of 
each one of them a strong bnef could be writ- 
ten means that m all probabihty more than 
one causative element must be concerned It 
mdeed is qmte possible that the several hy- 
potheses — vascular, traumatic, secretory, 
toxic, bactenal, biochemical, and so on — are 
capable of bemg harmonized 
Most of the attempts experimentally to pro- 
duce m the lower animals peptic ulcers have 
been made on the stomach itself under the 
assumption that the disorder is essentially a 
local one Erosions and occasionally chrome 
ulcers have thus been produced by a great 
vanety^ of procedures which m most instances 
are remote from the circumstances m which 
ulcer so commonly occurs m man Attention, 
mdeed, has been so largely confined to the 
local search for an explanation of the lesions 
that their ease of production by mjuries of 
the central nervous system has been largely 
forgotten though it is an old storj’- In his 
discussion of ulcer pathogenesis m 1885, Pro- 
fessor Welch stated [7] that “the neurotic 
theory' of the ongm of gastric ulcer is alto- 
gether speculative and has never gamed wide 
acceptance ” WTule this view is generally held 
at the present day, the evidence m favor of 
the theory* is nevertheless accumulatmg and 
m the succeedmg sections I shall endea\or to 
draw It together as briefly as arcumstances 
make possible 


a Neiirogemc versus local Explamtions 
In a section of his celebrated Eaudbuch der 
pathologischen Aiiatonne (1841-1846)^ deahng 
with “the ulcerative processes of the stom- 
ach,” Carl Rokitansky desenbed with unsur- 
passed clearness, brevity, and detail all the 
processes that have been illustrated m the 
eleven cases gi\en above — acute perforating 
ulcers, haemorrhagic erosions and the simple 
chrome ulcer He also desenbed two forms of 
acute softemng which he sharply distinguished 
from cadavenc softemng or self-digestion of 
the stomach The first of them, a gelatinous 
softemng, occurs m the newborn and is fre- 
quently assoaated with a demonstrable mtra- 
cramal lesion, hence, “the proximate cause 
may be looked for m diseased inners'ation of 
the stomach, owmg to a morbid condition 
of the vagus, and to extreme aadification of 
the gastnc jmee ” Of the second form of soft- 
emng he distingmshes two tjqies one of them 
“occurs, both m children and adults, as the 
sequel of acute affections of the bram or its 
membranes, and is probably brought about 
by a reflex action of the oesophageal and gas- 
tnc branches of the vagus” , m the other tj’pe 
assoaated with cachectic states, the stomach 
contains large quantities of “coffee-ground” 
flmd which is often vomited dunng hfe Soft- 
emng of this latter type often attacks the 
lower third of the oesophagus (cf Case 3) lead- 
mg to perforation and effusion mto the left 
thorax He admits that a consaentious pa- 
thologist may find difficulty m distinguishing 
between cadavenc softenmg and morbid soft- 
emng unless he take the clinical historj* and 
mode of death mto consideration 
This, so far as I can gather, is the first defi- 
mte suggestion that any of the ulcerative 
processes under discussion may have a neuro- 
gemc ongm So far as chrome ulcer is con- 
cerned, Rokitansky does not go further than 
to state that it probably commences as an 
acute circumscnbed haemorrhagic erosion 
which mcreases bj* sloughmg and exfohation 
laj er by layer, and is mvanably accompamed 
by a chrome catarrh of the mucous membrane 
Though his works are no longer read and 
his reputation as a pathologist was soon to be 
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edlpied by the grtiteT fime erf Viniicrw 
RoldUnaky’ft teaching bued on a vast expe- 
ilcEkce gained at the antopey tabie made a 
de^ itnfKfMhm on hb contemporulea which 
ttin endom. Thua for exampic, there for 
Yives In Vienna, whence U haa ipcead into 
many pathological labontoriea thiongboal 
the world, a tradition of the dcadhoofie, tn 
cSccl that autolytic deatroction of the atom 
ach b tncFtt often fonnd In the bodia o( per 
acms who while digesting have died from an 
tntracianlai diiord« partiailarty when U waa 
asiodated with a terrninal fever of Ugh de 
grtt. Btyond thb the general subject of gaa- 
tnc eroaioni or of gastromalada arcoacs no 

r icnt-day interest and b scarcely mentlooed 
contemporary tertbooka on pathology 
That It has arty posalbie bearing upon or any 
rdalkin to chronic peptic nicer U no 
longer eren euggested 

Traceable to Ylrdww U the cooerpt that 
ulew is oMailtaUy a local proces* and oot of 
thb bu ccpoK the highly onpredtabk aearch 
loc lU primary ouLse In the walb of the atom 
ach itcelf"-a aearch beaK by pftfaib and cod- 
tradlaiocca. The dbcredlted view of Roki 
tauky os the other hand, that the disorder 
hai a neurogenic wurce haa ilowiy but sarefy 
gained groundi oa oox knowledge of the rege 
tathw nencca ayitcm and Ita cerebral coth 
nectioca haa Increased. Hb Influence rnar bo 
traced In four iao« or le» Independent dltec 
tkma which deaerve separate concdeTatlon. 
The im of them leads to the aasodalion of 
brain tumor and ulcer in regard to whkh. lo 
lar aa I can observe, be made r» allusion the 
BOTi concerns the gaitrodoodenai ulcers and 

crosloiu of mfaricr the Ikiri leads to the ei 
perimental prodoetkm of uker by lerioos of 
the nerroos system and the fotrik to ctm- 
cfpts concerning ulcer piododlon which have 
been locked upon as somewhat fant^c 
though baaed secordv on pharmacological 
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gnnnda. The last of these four c un c u b of 
thought la the most important but to the 
otben some reference however brief may b 
turn first be made. 

6 Ulctrs and IntrcfnnhJ Du^yrden 

Di most of the eleven cases assembled to 
IDostrate thb report the snrgkal procedure 
and not the tumor was lookri upon as the 
provocative anise of the leskcs in the upper 
alimentary r^rat The exceptions were the 
two casca of hypertenekra with choked <Eic 
(Cases 6 and 7I the man (Csjm ti) with an 
onveiifled tumor of the third vcntilde, and 
the child (Case 10) with Intraventricular me' 
tastssn, As a matter of (act, in the absence 
of operative Intervention, acute or chronic 
ulcen are known to accompany Lutracraiibl 
teemora, when properly situated to produce 
them more often than can be expUined by 
mere oolnodenct. The ttmarkable thing U 
that Uw cnintn nation of the two ksioss should 
occur at all and b* found pcattwrtem for an 
acute periorative guuk ledon Is so otrvuxdy 
the imaedbte cause of death the brain may 
not be eumlDed or should an ol rv io u t Intra 
cranial tumor lead to a fatal i— pennbnoo 
for a poaunoTlem examination b H^M y to be 
restnded to an aandnation of the brain aiooe. 

Not only thenriore are th** combined le- 
sloos — brain tumor and ulcer — unHixly to be 
observed, one maskint the other but, what 
Umore "hen observed and reported they are 
not eaifly located, NevertheJ^ a few ex 
amples, old and recent may be given. In 
i868 Profesror Carl Hoffmann of [ 81 , 
cme of the early ujdioldeTi of the view tnat 
softening (oesophago- or gastromala^ was 
a peocess whkh be^ before death, described 
two cases of maophagcal periotatioo m adulU 
adth antemOTtem sbns of peritonitb. The 
lecood case had deflmte intiacranUl symp- 
toms and was found at aotopay three and 
ahallboursafterdeath tohave agumiuatons, 
foterpcdancubr tumor with softening of the 
light h«lf of pooa and medulla. 

In 1874. Rudolf Arndt, the GrtUswald psy 
chlatilst, In fllustratkni of the fact that f nrw 
tkmal disturbances may produce lymptotm 
remote from the seat of organic **eB*, re- 
ported the case (9I of a 3« year old woman 
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with nutritional disturbances, somnolence, 
amenorrhoea and vomitmg, who died from the 
effects of a walnut-sized sarcoma of the me- 
mnges occupymg the mterpeduncular space at 
the base of the bram There was also dis- 
closed, dunng the exaimnation, a hypersermc 
softemng of the stomach with numerous ec- 
chymoses of the fundus, a condition which 
was ascribed to a reflex disturbance of vagal 
innervation Aware that this was not a very 
convincmg case, some years later Arndt re- 
ported another example [10] — that of a man 
of 55 with cerebellar symptoms and Cheyne- 
Stokes respiration who was found after death 
to have a median cerebellar tumor compress- 
ing the corpora quadngemma and medulla 
together with a markedl}^ hyperaemic and 
ecchymotic lower cesophagus and duodenum 
in association with ecchjnnoses, extravasa- 
tions, and hEemorrhagic erosions of stomach 
On the basis of these findings, and of the ex- 
periments of Schiff and of Ebstein to be re- 
ferred to later on, the author suggests that 
round ulcer is an angioneurosis or tropho- 
neurosis, the acute erosions bemg regarded, 
m agreement with Rokitansky, as an early 
stage of the chrome form of ulcer 
Scattered through medical hterature under 
vanous titles may be found other examples 
In a stud}’’ of the source of postoperative 
hiematemesis observed in von Eisdsberg’s 
dime after surgical operations, von Wimwarter 
[ii] stated (1911) that in two unaccountable 
instances fatal bleeding from the stomach had 
followed intracramal operations, and in new 
of my own expenences it is curious that both 
of them were subocapital operations for sup- 
posed cerebellar tumors 

Subsequently, pathologists in vanous uni- 
versity centers began to show a renewed in- 
terest in these matters Thus, m 1908 [4] 
Professor Beneke of Marburg, in a study of 
the causes of “black vomit,” furnished sta- 
tistics concerning gastnc erosions and ecchy- 
moses observed in 293 autopsies on medical 
cases, and though the statistics are somewhat 
difficult to appraise, the two largest single 
groups accompanied by erosions were repre- 
sented (i) by diseases involnng organs adja- 
cent to the stomach, and (2) by a group of 
sixtj intracramal disorders, to which ten 


others classified as “shock in the newly bom’' 
might well be added In igro Professor 
Roessle of Jena made the interestmg sugges- 
tion [12] that ulcer was commonly a secondary 
disease (ziveite Kranklietf), reflexly produced 
through irritation of the vagus by a primary 
disease elsewhere Actmg upon this idea, m 
1918 Professor Carl Hart, of Berhn [13], at- 
tempted to detenmne the relation, if any, 
between peptic ulcer and remote disorders, 
and he found to his surpnse that 17 per cent 
of the ulcers disclosed postmortem dunng a 
penod of four years were assoaated with affec- 
tions of the brain — a percentage exceedmg 
that m which cardiovascular disorders, tuber- 
culosis, or cholehthiasis represented the “erste 
Krankhcii ” 

StiU more important have been certain 
studies emanatmg from the Umversity of 
Moscow, where, under the leadership of the 
pathologist, Mogilmtzkyq particular attention 
has been paid to the relation to ulcers of intra- 
cramal lesions defimtely affecting the mter- 
bram, more particularly the corpus Luysu 
In 1925 [14] he bnefly mentioned four ex- 
amples of fatal mtracramal disorders associ- 
ated with gastnc ulcer, and three j'ears later 
his pupil, Korst [15], after mentiomng that 
Mogilmtzky had observ^ed eight cases of tu- 
mor of the rmd- or inter-bram with gastnc or 
duodenal ulcer proceeds to give three other 
highly mteresting examples One of them was 
a frontal lobe tumor invohnng the basal gan- 
gha m which degenerative processes were ob- 
served m the nght hjqiothalamic nucleus on 
the conespondmg side, the second case, a 
three year old child, had an ependymal tumor 
of the fourth ventnde which had compressed 
the \’agal nucleus and caused a marked hydro- 
cephalus, aU the vegetative nuclei of the thud 
ventnde bemg found degenerated, the third 
case was one of hydrocephalus associated -mth 
sderosis of the bramstem and a comphcating 
menmgitis In all three instances hcemorrhagic 
erosions of the gastnc mucous membrane were 
found after death 

c Ulccrahvc Processes 111 Infancy 

Five years after Rokitansk}'’s obserx'ations 
were pubhshed there appeared a monograph 
[16] by Elsaesser on autodigestion of the 
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ftomach u It ocean in the ncirboin tnd tbit 
mocb quoted irticle terred to revive tbe 
poleoks betweeQ repmenUtivt* of the BeiUn 
u>d Vlami lAoola tx to vbetber the proem 
wti parelv cidiveric or whether It ttirted 
{ninriiam Elaaeiier’i report wu bued on 
the ttody of thirty-dght eatmpiet which he 
obterved mmy of them htvliii been 
fenuui In a»odation with Intncrtniar ditor 
den bat be rmphidtet that erowma and 
toitenlng ocenr when the ctomieh is He 
tivdy digesting at the tune oi death. Though 
the postmortan examlnatknt In all Inctaoces 
were deiaved lor twenty foor boon of longer 
aato<figettlon was never obaerved except on 
der the coodltloia menbooed. 

The bearing of all thU upon the crosiona, 
perioratjona, and ulcer* oi the newly bom. 
often aModated with mehcra. ce on atonnn. 
appeal* to be venr largely overlooked or lor 
gotten, doe pcnalblT to the lact that Imme 
^tdy aitet parturitkin the tnolber geU more 
attenlix than the ^-hnA, Tbere nevertbeim 
hu b**" a later-day rev i val of Interest In the 
Ribiect- Ini9iiUwiipointcdoatbyRadoff 
Pott I17I tr^ Beoeke • laboratory in Halle 
that btracranlal Wrth hemorrhage* are uro- 
ally CEoaed by laceratfcna of the dura near 
the Janction of tentonmn and iali resaJtiog 
in extravasations of blood into the posterior 


In scTwal oi the many reported cases, 
hemonhagic nmcosal eroskms and occarion 
ally heiDOTTbaM into the adrenal ^ds were 
described intbe autopsy protocol* wlUwt 
Msr comment on tbdr rifnificance. In 189* 
bowtrer the attention of Profmor v Preus- 
chen of Oreifswald wa* drawn to the matter 

S r the cx*jnri« oi an Iniant with md*na who 

ed OB the iccond day afterbirth, the autopsy 
.bowinc (1) a subtentorial hemoril^ with 
oOm^Uoo Into tin Imrth ™al* tod 

(j) hramcitaein ctKioM of tin ”” 

ixL (l» Howu led to belieee th*t tn 

tiMiBid leeloo raijirt be 1 an« ed 

SoUat enatoB ed tbe.p^c n»<M. erne 
OTmnon eeqoele of reei leeloM- 


Tbou^ the mmpLea of gastromaiacit de> 
toibed oy ElsmaBcr and me ero aioos of ▼ 
Prentchen mentioQcd above have been tTUf 
lesno*. ulcerations oi more chronic type whki 
occur in the doodeoum of Infanta and which 
are roentgcnologicil^ demoostrahle, have 
more recently been lie obfect of attention. 
Emmett Holt, in 1913 made a careful study 
of the subject Iso] and two yean later Go 
dme and Hdmboli [si] recorded a tcnci of 
ekvcD iniant* who before death had ihovn 
blood tn vtnnltu* or stools, duodenal ulcoi 
don* occasionally srlth peTiorabooi having 
been iooitd at autopsy In all instances. 
Whereas ▼ Pieoscben after due coosidcriticm 
ifiacaided as improbable the bacterial ougb 
oi nicer in the newly bom, Gerdiue and Hdm 
hola wamlr supported tbeir colleague Rose 
now's well fcnown view* m thb regard, tH oi 
the lesions wirich were hiitoloflcally eranJnrd 
having shown drplocDcd or streptococcL At 
tendon h o wev er may be drawn to the fact 
that in the only three lastancta in whkb the 
brain was aamlnwl meningitis was the cause 
of death and it may also be noted strep* 
tocoed and staphyiocoed are ztor 

mally found in the upper part of the aiimeB- 
tary 

10 the aeries of cases that I have reported, 
emty^ three were children, 00c of whom was 
found to have bad a perforation of the ^‘yphj 
go*. When this was called to the ^ttiwu lrm 
of my coflea pie, PiofeasoT K- D BUckfan, 
be kindly kneed Into the matter and some- 
what to his sarpriae, I believe, found In the 
antopsy scriea for 1931 at the Chlidrai ■ Hos- 
pital in Bostec four aamples of death from 
oaopfaageal perforatioD associated in aO tn 
stances with an intracranial kaun CoccluriQc 
of tbs aqueduct of STiviua with hydrocephalus 
I meningitis 3) m all instances Tomiting 
bad char^eiis^ the malady and in one at 
least It ontalued Large amoonti of changed 
blood. 

In ids rexti*ci •[ Disnsn of Urn Vop Bom 
(page 448) VoQ Keoi* states that mdena 
occurs n»re frequently afta prokaiged and 
ififficalt laboT* and toggest* that cerebral 
birth lujiffiei may preifiipose to eroskms and 
it i* of coarse, well knoini, as Helmhols and 
others have pointed out, that the roentgeno- 
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logically demonstrable duodenal ulcers in in- 
fants and children are prone to heal and prob- 
ably therefore are often overlooked ^ 

d Experimental Neurogenic Ulcerations 

So far, the argument favormg the neuro- 
gemc production of erosions and ulcers may 
appear somewhat lame, based as it has been 
(i) on the lesions which have been seen to 
occur as a sequel to certain mtracramal opera- 
tions, (2) on the occasional accompaniment 
of mtracramal tumors and ulcers, and (3) on 
the occurrence of ulcerative processes in the 
newborn in association with cerebral birth m- 
junes or mtracramal disorders of other kmds 
The issue has been largely a difference of 
opmion over the question, on the one hand, 
whether the erosions and softemngs were m 
any way related to chrome ulcer, and, on the 
other, whether they were wholly cadavenc 
lesions or were attnbutable to processes which 
were already under way at the tune of death 
We now come to somethmg more deffmte, 
namely, the consequence of experimental le- 
sions, and it may be best to consider sepa- 
rately (x) the efect of lesions of the peripheral 
nerves to the stomach and (2) the effect of lesions 
of the brain 

I Peripheral lesions of vegetative nerves 
Rokitansky, as has been told, assumed that 
the mtracramal disorders to which he attnb- 
uted ulcer acted m some way through the 
mediation of the vagus and this naturally led 
at many hands to a vast amount of experi- 
mental work with highly contradictory results 
MTiat is more, reports were made from tune 
to tune of gastric ulcers m assoaation with 
an involvement of the vagus by some patho- 
logical process such as a tuberculous lymph 
node or mediastmal tumor It has been found 
in laboraton,' animals that erosions, at least, 
may be produced in rabbits or dogs either by 
stimulating or dividmg one or both vagi, 
whether above or below the diaphragm, and 


' Uwther COTiStlon dcstmns of mrauon m thu connection ns n pos- 
sililc or rtobablc sccottduy disorder rather than prtmaij anomaly is the 
so called hj-perttoi^c stenosis of the jrylorns in mfants That this mas 
M an exprwton of h\*pcni50 tonus roultin^ m raoscnlar hypertrophs 
from spasm ratiicr than a conjemtal anotaal) has been trasted 
never p\en full credence. Tchmatm of Franiiurt (Ztschr 

I Kin^rhe, lojt 091-7^) has pointed oat that it occurs not mire- 
qaenlf) m mth mcsafocolon cardiospoiTn, conceaiUl dib 

taUon of the bladder and so on — ctmdiuoas may likewise be 

looted upon aa a con5>«iueQcc of bj-pcrtcniaty m the cranio-sacral 
antonotme. 


25 

not only this but the same effects appear to 
follow stimulation or resection of the splanch- 
mc nen^es or ccehac plexus whence pass the 
sjonpathetic nerves to the stomach 

On wadmg through the hterature of the 
subject, no possible order would seem to come 
from thus chaos But if the elementar}- fact is 
home m mmd that the thoraco-lumbar (sjun- 
pathico-adrenal) system of GaskeH and the 
cramo-sacral (autonomic) system of Langley 
represent, as Hans Jleyer has shown a mcely 
balanced dual mechamsm, the ^’lsceral effects 
of the two s5'stems bemg antagonistic one to 
the other it becomes apparent in spite of the 
many contradictions, that the penpheral le- 
sions which have led with the greatest con- 
stanc}’ m the laboratorA' to ulcerative lesions 
have either been parahTic on the part of 
sjunpathetic ner\'es or stimulatoiy on the part 
of the vagus 

Most of the experimental procedures, natu- 
rally enough, because of their greater ease of 
production have been paraljiuc m nature, and 
though vagal section whether abox e or below 
the diaphragm has led to erosions and acute 
ulcerations at many hands, it is possible that, 
m the process of paralyzmg the nerv'es, a pn- 
marx' stimulator}’’ effect may actually hax-^e 
been produced But howex’er this may be 
more consistently successful results hax e fol- 
lowed sex-erance of the splanchmc nerxes or 
extirpation of the ccehac plexus — [e g , daUa 
Vedox’a, 1900 (22), Durante, 1916 (23), and 
Gundeltoger, 191S (24)], or from bilateral 
adrenalectomy [c g , Fmzi, 1913 (25), Gibelh, 
1909 (26), and Mann, 1916 (27)] 

The effects of long contmued penpheral 
nerve excitation are far less easily mxesti- 
gated Nex’ertheless, successful attempts hax*e 
been made m this direction Thus Keppich 
in 1921 [28] produced gastnc ulcers shoxving 
definite tendenc}' to chromatx’- m ten out of 
elex’en rabbits by placmg electrodes on the 
x"agi near the cardia and leading them out ox er 
the animcd’s back so that the nerx es could be 
intemuttently stimulated oxer penods from 
fix’e to twentx'-fix e days And more recentl} 
Stahnke m 1924 [29] ax’oidmg the comph- 
catmg effects of a primary operation stimu- 
lated the x’agi m dogs near the cardia by 
placing his electrodes m the lumen of the 
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lower CEsophifTH with resulUnt hypenno- 
tillty, hyp CT iecx e t kwi, pyiofofpum chronic 
gasmtls tod oltimate en^iu. 

So ftr u the itomich b coocemed, od thia 
wording bails of imhatipm between ijmpa 
the-ric and paniympathetlc lyrtemi, it U 
known that Tigal irimnlHrifin caniei IncreAied 
motDlty and lecretioii, whereas (ympathedc 
stimalaboo rivea reverse efTects a;^ as a 
natoral cort^ary vagal paralysis dlmlniahci 
•ecretion and motility whereas lympathedc 
paralysis increases them presumably by re 
leaslns the vagus from the check DOrmally ex 
erdsea by the sympathko-adrenal apparatus 
against Its oreractlon On these generid prin 
dples b based the surgical divMoa of the Idt 
branch of the vagus as It passes to the stomach 
wiD — a procedure advocated for ulcer pa 
tients showing high pre-operative free acidity 
with hypermotIUty and nwtindy practised 
by some surgeons both In thb country [joJ 
and abroad with results saM to be, at least 
temporarily qccelleat.^ 

a Lesiana af I tfdalht Tradt i* Urn 
In 184s time years after Rokitansky's 
views became known, Modti (hlaorlce) Sduff 
a brinisnt and Ugfaly oddnal DopO of Uara 
(Ge s, made the IntererUog obttrvatkm Ijij 
that a unllatertl cerebral leikm in dop and 
rabbits Involring optic thalamoi and sdjscent 
cerebral pedun« would often lead after a 
few days, to softening of the stomach and 
occadonahy to actual perforation Schiff as- 
cribed thb to t patchy (rt» neuropara 

lytic hypencmia of the gastric mocous mon- 
brmne broeght about by Injury of the central 

S .tbway for vasomotor nerves to the stomach. 

e subs^oently observed alao I3SJ that a unl- 
Utcril dlTiuoQ of the pons or of the mcdolla 
as far as the calnmin scriptorioi, and sbo 

that bemisectSc® of the two segtnenU 

of the frJn«l cord, would cause the same ^ecL 
Whether uniateial diTbioo of the cord lower 
down or injuries of the sympathetic nervous 

system would produce IctiodS of the same kind 

l4 was unable to detennine as the anlmab 
failed to survive Nererthdeis, by thb in 

ft k. Urn 


gaikms scries of experimaits, be was sble to 

trace the couiie of the vajomotor oerra of the 

ftconach (rfc) from the thalamus to the cook- 
mencemesit of the cervical cord. He also oh- 
tenred (1) that itimqlarioc of the corpora 
quadrigemina, the cerebral pedundes, tie 
poos, and cerebellar pedunde cansed fstJ-rtr 
movements comparable to those dldted by 
vagus ■rimnlarinn (j) that tDoremnitt 
srere blocked by diviaAin of the vagi and (3) 
that ftimnlatloo of the ipdanchnlct and more 
particularly of the ctcUsc plexus, caused con 
traction of the vesKb of tne stomach. 

SduS's views regarding these nistten 
were puhUsbcd in 1867 in ha edebrated Lee 
turn on the Physiology of Digeitioci'’ [ijJ. 
In general terms, be itcogniied that thm 
were vasoconstrictor and vuodilator fibers to 
the stomach that the fonner passed by way 
of the ctyhac plexus whereas finshing cfitcls 
were produced by stimulation of fibers In the 
poqi na ynt ri c. It leouirt# little imsgjnstloo 
reading Wsreea the Itoea of Iris dtscusikra to 
foresee the pnaent-dsy distinctioc between 
cmmterbaliCLcing sympathetic parasym 
pathetic systems, of them under the cod- 
tinl of higher centers which Qaode Bernard 
located in the but which modem 

viesra, as wifi be leen, tend to fJ«re In the 
hypothalamic nuda of the Intn-brsln 

Schl£rs expenmen tal 0 bservati 0 OB were soon 
repeated and easentially conlinned by others. 
In November 1875 Brown-S6qoard [54] 
fore the SccUU Anatamiffut exhibited the 
stomach of sn Tilmal which had died from 
the eficcti of a chronic perforative gastric ulcer 
produced by sn injury (cauteriistion) of the 
cerebral cortex. While upboltUng SchifTi 
views in general be dhtinfuishes b e t ween sol 
tening a^ tucmoTThagic Kslons which latter 
be found to be a uniform consequence of cx 
pen mental Injuries at the junction of the 
middle certbdlar pedunde and the poos. 

More fully reported were the scries of coo 
temporary expaiments carried oat by WH- 
hflm Ebstdn [35) then director of the lied! 
cal Polycfinic in Breslau. By Injecting duomJe 
■rfH ha tmall unilateral punctate lesions 
alongside the anterior corpora quadrlgetnina 
without Injury to the adjacent pedun^ and 
in nlrt^ of twenty three anlrTnlt succeeded iu 
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producing ulcerative erosions He also got 
similar though, more delayed eSects by uni- 
lateral lesions of the thalamus, medulla, and 
of the upper cervical cord, but found complete 
transsection of the cord to be without effect 
on the stomach He attnbuted this negative 
result to the consequent lovrenng of blood 
pressure ■whereas the mtiacramal lesions, pre- 
sumably from stimulation of a vasomotor cen- 
ter, elevated the blood pressure leadmg to 
submucosal extravasations of blood ■which per- 
mitted the corrosive action of the gastnc jmce 
locally to take effect 

Similar experiments ivere conducted some 
twenty years later by v Preuschen and 
Pomorski [iS, 19] as an outcome of their m- 
terest m melasna neonatorum Pulmonary and 
gastnc haemorrhages were produced by punc- 
tate lesions of the crura cerebelh, corpora 
quadrigemina, pons and floor of the fourth 
ventnde m rabbits Their most constant re- 
sults, however, occurred when chromic aad 
was mjected mto the nght antenor colhculus, 
only two failures to get ulcerations after ten 
hours having been observed m eleven animals 
with lesions made m this situation 
More recently (1925-1926) the matter has 
been taken up anew by Prof hlogdmtzki and 
his surgical colleague Burdenko of the Um- 
versity of Moscow [36] With the object of 
stimulatmg or paralyzing vegetative nen^ous 
centers m the diencephalon, more particularly 
the corpus Luysu which they assumed to be 
the pathway for vasodilatation, they made 
lateral punctures into the hypothalarmc re- 
gion and observed m stomach and duodenum 
not only haemorrhagic erosions and perfora- 
tions but also m some instances chrome aca- 
tnaal ulcerations Thus, from the time of 
Schiff, unilateral lesions, which m some way 
have affected not only the presumptive source 
of vegetaPve (vagal) impulses m the hypo- 
thalamus but the supposed pathway of the 
fibers from this region backward as far as the 
medulla and upper cord, have m the hands of 
several mvesUgators led to ulceraPve proc- 
esses m the stomach or duodenum with fairly 
consistent regularity 

Most of these experiments, as will have been 
noted, have been made in rabbits, an nnimal 
particularly prone to show gastnc erosions 


under a great vanety of circumstances, and 
what is more, the lesions in most instances 
have been -without eindence of chromaH' A 
far more telling senes of experiments has re- 
centl}’^ been earned out by Dr Allen D KeUer 
professor of physiology m the Umversity of 
Alabama, who has kindl}’- permitted me to 
give the following bnef reference to his un- 
pubhshed obsen^aPons 

In a stud}' pnmanl> undertaken to throw light on 
the heat-regulating mechanisms of the bram stem 
m cats, bilateral lesions were made m the expecta- 
tion of freemg the hi-iiothalamus from its connec- 
tions with the bram stent From these operations 
the animals recoi ered perfectli , showed no appre- 
ciable effects of the lesions, and appeared to be en- 
tirely normal m all respects After the expiration of 
a few days, however, thej refused food, had spon- 
taneous vomitmg, and died in from four to ten dai s 
Postmortem examinations mvanabh showed gastnc 
lesions rangmg from simple hiperarmc areas to ero- 
sions extendmg through aU the la} ers of the gut. and 
to punched-out perforating ulcers The defimtel} 
delimited hrperamic areas were alwai s found at the 
terminal end of a small arten. The prehminaiy 
event, m other words, was a charactenstic patch of 
h}'i)er®ima resulting m a submucosal extrai-asation 
•visible from both mucosal and pentoneal surfaces 
and which was defimtel} the precursor of the mu- 
cosal erosion 

Many of these obsen'aPons, therefore, 
which are m hue -with the ongmal concept of 
Rokitansky tend to concihate his xuews with 
those of Affrehow m explaining how the local 
vascular lesion on which the gastnc secretion 
acts comes to be brought about through neuro- 
gemc influences None of the recorded cere- 
bral lesions that have seived expenmentaH}' 
to produce ulcer, except those of Burdenko 
and Mogilmtzki, have been made higher than 
the imd-bram, nor have they been s^aently 
orcumsenbed, m want of knowledge concern- 
ing the prease pathway for the vegetaPie 
impulses, to penmt us to dete rmin e whether 
the effects have been due to stimulaPon or to 
paralysis of efferent sympathetic or of para- 
sympathetic fiber tracts 

That there are important nerv'e centers m 
the walls of the third ventnde was first em- 
phasized by Edmger, and the recent painstak- 
mg studies, parUcularly by Rioch (1930), have 
seived to locate them m minute detail From 
a physiological standpxnnt, three pnnapal 
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divisions of the parasjTnpathetic apparatus, 
whereas adrenaUn, as Cannon has emphasized, 
acts explosively on the entire thoracolumbar 
system at one and the same tune 
Smce there is no known paralyzant for the 
sympathetic system (unless ergotoxme may be 
such) counteractive to adrenahn as atropm 
counteracts pflocarpine, m studymg the effects 
of lowered sympathetic activity recourse must 
he had to the experimental extirpation of the 
prevertebral chain, splanchmc nerves, coehac 
plexus, or of the adrenal glands themselves 
Sympathetic paralysis thus produced is eqmv- 
alent in its effects to autonomic (parasympa- 
thetic) stimulation due to a release phenome- 
non, and on the other hand, parasympathetic 
paralysis theoretically is equivalent to s}Tn- 
pathetic stimulation though the effects may 
be not so evident 

A chmcal apphcation of this concept of coun- 
terbalance between sympathetic and para- 
sympathetic systems, particularly m relation 
to the vegetative functions of the pneumo- 
gastnc, was bnlhantly presented [42] by 
Eppmger and Hess (1910), then colleagues of 
Hans hleyer m Vienna, m their monograph 
on “Vagotoma ' — a treatise which gave a 
whoUj’’ new interpretation of certain kinds of 
“nervous invahdism ” Vagotonic persons ac- 
cording to their thesis react with sweating and 
salivaPon to small doses of pilocarpme, they 
are apt to be asthemc, to have cardiac ar- 
rhythmias, and to show gastnc hyperaadity 
these symptoms bemg invanably aggravated 
by pilocarpine What is more, the ‘ nervous 
dyspepsia,” gastrosuccorrhoea, pylorospasm, 
cardiospasm and hunger pains to which vago- 
tomc persons are prone are benehcially af- 
fected by atropm Though Eppmger and Hess 
bnefly discuss the relation of vagotoma to 
gastnc ulcer, they do not expressly state that 
vagotoma predisposes to ulcer, but on the 
contrary seem to imply merely that persons 
afflictedbyulcermtheabsence of hyperacidity, 
h>mennotiht) and so on merely happen to be 
exempt from constitutional vagotomaty 
The old idea, nevertheless, that a disordered 
action of the vagus had something to do with 
ulcer formation had from time to time been 
revived, and with the mcrease of knowledge 
concerning the relation of the nerve to the 


digestive functions, the behef was held by 
some that chrome ulcer was the expression of 
a neurotrophic disturbance — a sort of mal per- 
forans of the stomach Thus m his discussion 
of Pavy’s theory', that 'ulcer was due to a 
chemical imbalance brought about by lowered 
alkalini ty of the blood, Wdks had stated that 
a neurogemc influence could no more be o\ er- 
looked than it could m an obnously neuro- 
trophic ulcer of the cornea, and similar ideas 
have been newly restated m xnew of the fre- 
quency with wiuch ulcer has been observed 
in tabetics 

But the general ideas formulated b)' Eppm- 
ger and Hess were first defimtely focused on 
spasmodic peptic ulcer m 1913 [43] by Pro- 
fessor \on Bergmann who emphasized (i) 
that the parasj-mpathetic nervous system is 
disordered m ulcer, (2) that patients with 
ulcer respond to pilocarpme more markedly’’ 
than do normal persons, and (3) that the long 
continued use of atropm will cure or ameho- 
rate the famfliar symptoms which accompany 
the disease 

This mgemous explanation of ulcer has 
found favor not only with many chmaans but 
also with roentgenologists, notable among 
whom may be mentioned Martm Haudek, of 
Vienna [44] In subsequent papers [45] on 
the subject, von Bergmann, while disclaimmg 
that hypen'-agotomaty is the cause of all ul- 
cers, asserts that they are more common m 
persons with a neuropathic constitution who 
show imtabihU' of the secretor}'^ and motor 
functions of the stomach — m other words, m 
persons with an overactive parasjmpathetic 
nervmus sj'stem Thus, through a dj’sharmony 
or unbalance of the two divisions of the vege- 
tative apparatus the local spasm leadmg to 
impaired v^asculanty of the mucosa that pre- 
cedes erosions and ulcers is prone to occur 

This nov'el conception of ulcer pathogenesis, 
like all other explanations, has found its 
prompt opponents Loeper and ilarchal [46] , 
for example, m discussmg the matter (1926) 
express the behef that the irritative disturb- 
ances on the part of the cramal autonormc 
system are the consequence rather than the 
cause of chrome ulcer, which they ascribe to 
the outpouring of leucocj’tes {feucopMese} m 
the submucosa Simnitzky [47] also (1926), 
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in ofling attention to v Bergmann a admls- 
non that ttlmoUtion of the vagoa la mon ac 
tlve In an add mBleii and of t^ tympathellc 
more actiTC In an alkaline rnDjen, agreca with 
Bilint laS] ^1916! In aaalbing ulcer to pn- 
majy addost of the tiaauea rather than to 
djatoola erf the vejetatiae ncrvooi tjatem, 
wirfeh b rtrmlnbffPt of the early conceptloti 
held bv Pavy and othera of nicer pathogen eala. 

I SvhsittnHailn by pcriphtral ecUou oj 
dntx Meanwhile von Beigmann a aidataot, 
Karl Weatphal (49] tmdert^ to aee tf olcer 
might not be pi^aced fn the lower anlmala 
by drugs known to ctimulate the ] 
thctlc mtem. For thb porpoae ^ 
and phyaoatiffinlnc were aelected and 
aobentaaeoTO^ to rabbita in tone doaea (cata, 
dogi, and guinea trfga were leei cosceptiblel 
yvatfwt areaa of iadmuc cyaiaiala being 
produced leading to erodous from anbaeqaent 
acdon of the gi^c {nice on thece vainer 
able polnli. The kalona occurred, bowercr 
erdr when the animal wia actively digeating 
and when the contenta of the atcenjxn were 
add.1 

These obaemtltBia 00 pharmacotogicaily 
produced ukeratloes important and fuggo- 
tive though they are, lie open to the tame 
criticism that impBci to other locally produced 
experinrental ulcm in that they emphaiixe the 
eflecta of the drug oa the oe ur oac a e t oey end 
organa. That vagal aUmulantailke pilocarpine 
may appear to act with eanedal vigor oa a 
pT.« ymjwthetic center wQl now be cotuld 
ered. 

a SMlsioMilsHon by etntnl acUon of dni($ 
FoOowing the diacovciy hr Karphia and 
Krddl of the Vienna Sdwol m 1909 [55^ that 
eJectHcal atlmnlabon of the hypothalamoa 
(doobtlea* the posterior hypothilamuf) caaaed 
pqpfllarT (Elatadon, sweaHng, and other pbe- 
^mena indicating a ctitbtal diencephalic cesi' 
ter for the lympethetlc nemmi ^enu la 


aeaslag attention hu been paid to the fane 
tloQs of the hitherto much neglected into 
btam- In ipaj the Interesting obaerratiDo 
waa made by Cannon and Britton Ui] that 
cerebral decortication In the cat led to an 
emotionsl state which thcr designated “ «ham 
rage" from Its dose resembUnm to the be- 
havior of the infuriated normal animtJ, A 
pioffiiaeQt feature of these etnollocial expto- 
•kma Waa a maas discharge of the ymnatbaic 
nervoQs lystcm with libcratkm of aarenaHn. 
Bard I53] tnbsequenGy made it dear (ipaS) 
that tida adective state in decorticated am- 
mala depended upon an intact poctenor inter 
brain and Fulton and Ingraham In tum 
(1919) showed I53I that a chronk state tog 
gesllng •'sham rage sras present In cats 
whose corticofrontsl pathways to the inter 
brain had been sorgically divided. Whereas 
Gaakdl bad looked upon the thorscofumbu 
•yn^thetlc as largely a spinal tavolantary 
mcchanlam and Lang^ had earned tbe cere- 
bral itatbra oi the cninia] autODOcnie appa 
ratus no furtha hadward than the mldbr^ 
these later-dav disclosarts, indjcatlng that 
oordcally ucdnHUted afeenve stata ewwnai 
lag from the diencepbaloa can discharge the 
armpeihico-adrcaal apparatus, shed an en- 
tlrdy Tww light on the subject 

At another time and plan 154] certain ob- 
serratlons were reported on the eflects of in- 
jecting posterioi pituitary extract (pftmtrin) 
and jnlocaiplne into the cerebral ventddea. 
When alher the extract or the drug Is thus 
Introduced in susceptible (.vagotow?) sub- 
jects. It leads to stuoulatory eSecti amocir 
whicn sweating, flushing, lachrymatjon and 
extcasiTC lometirnes blood tinged vomiting 
were notable features. These effects were in- 
terpreted u being essentially paruyrnpathetic 
In nature and it was ucaitii^ therefore ♦ti«t 
the pamympathetic as wed as the cympa 
thetic nerrous system most prohabiy Ii 3 a 
pdauiry nuclear representation in the Inter 
brain. 

Whereas pQocarpfoe s^gjpascdlv acts adn 
fiveiy cm the nerve ter mfn i fs, the human testa 
Indicated a far more vigorryas, central and 

E iably diencephalic action It accord- 
was suggested to my co-wortcr Dr 
■d Light, that be try to dctenalne on 
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rabbits •whether pilocarpine, introduced intra- 
ventncularly, would produce Westphalian ero- 
sions m smaller amounts than when given 
subcutaneously In collaboration with C C 
Bishop and L G Kendall, this matter was 
put to the test [55], and it was found that 
even small doses of from 3 to 6 milligrams 
injected mto the rabbits’ ventncles produced 
erosions and that injections of 10 rmlhgrams 
would cause them m 94 per cent of the ani- 
mals, whereas 75 milligrams or more were 
needed to produce corresponding lesions ■with 
equal frequency when the drug was given 
subcutaneously 

The importance of these observations, m 
my estimation, hes not so much m the fact 
that a small dose (2 milhgrams) of pdocarpme 
mjected mto the human ventndes has a 
prompt and -widespread parasympathetic ef- 
fect, as in the disclosure that pitmtrm, when 
similarly admmistered, has a correspondmg 
eSect What is more, the response to mtra- 
ventncular pituitrm, surpnsmgly enough, is 
entirely different from the response which fol- 
lows Its mtravenous or intramuscular mjec- 
tion \\Tien mtroduced mto the ventncles of 
susceptible persons, it causes flushing, sweat- 
ing, sahvation, and prolonged vomitmg which, 
like the effect of mtraventncular pdocarpme, 
can be checked by atropin or prevented either 
by prehmmar)' atropm or by the narcotic 
drugs {eg tribromethanol and the barbitu- 
rates) which are known to inhibit the hypo- 
thalamic centers When, on the other hand, 
pitmtrm is mjected subcutaneously, it causes 
pallor without sweating and promptly checks 
gastnc penstalsis and secretion, its action in 
other words being entirely comparable to the 
effect of adrenahn ^ 

The following roentgenological observations 
of gastnc motihty made in collaboration with 
my colleagues, Dr M C Sosman, and his 
assistant, Dr H F Hare, have thrown further 
light on the subject Alter a banum meal, 
the gastnc waves as they progress from cardia 
to pylorus have first been timed, and to-ac 

‘ So far 05 I am axore tlicrc 15 no other instance of o dnis or extract 
which has contrary cffecu when administered m different rcpons of the 
both but next to nothmc is known of effects of drup directiy 
applied to the dtencephalic ntwc centers In view of the ScnsiUnty of 
the N-acus nuclei m the fourth ventncle to cxceedmsdv dilate foluaons 
of emetln vir apomorphin it L reasonable to assrnne that pointini; the 
walls of the lube- onereum with one of these drucs will produce the 
same or an even more vi;orou* effect on the stomach. 


drugs or extracts have been then admmistered 
•with results, bnefly stated, as follows 

A Intramuscular injection 

1 Adrenahn (i c.cm of a i 1000 solution) causes 
an almost immediate cessation of all visible move- 
ment for 20 mmutes or longer 

2 Pituitrm (i c cm. “surgical ”) has preoselv the 
same effect on the stomach as adrenahn, with cuta- 
neous pallor 

3 Pilocarpme (12 mgm.) also causes a defimte 
dinunution of motihtv associated -with moderate 
sweating 

4 Histamme (1 mgm ) causes a cutaneous flush 
without sweating and no ■visible change m gastnc 
motihty 

B Intraventricular injections 

1 Adrenalin (not tried) 

2 Pitmtnn (i cem “surgical”) promptly accel- 
erates motihty and soon causes retrograde peristalsis 
with retching and vomiting which can be checked 
by atropm Other effects are sweatmg and flushing 

3 Pilocarpine (2 mgm ) causes prompt activation 
of motihty, spasm of pjlorus, retrograde penstalsis, 
prolonged retching, and vomitmg These effects 
which are associated -with a drenching sweat, a cu- 
taneous flush and fall m temperature can be checked 
by atropm, Vomitus shows mcreased gastric aaditj 
and positive guiac test for blood 

4 Histamme (2 mgm. two observations) No 
visible effect on penstalsis Sense of fullness m head, 
dr> mouth, no flush, no vomitmg 

The assumption that these striking conse- 
quences of mtraventncular pdocarpme and 
pitmtnn were produced by local stimulation 
of a center for parasympathetic discharges, 
has received support from recent observations 
by Beattie (1932) He has sho-wn [56] on am- 
mals that direct electneal stimulation of the 
region of the tuberal centers m the infundib- 
ulum causes not only mcreased gastnc pen- 
stalsis and secretion, but, if long continued, 
leads to small haemorrhagic ulcers of the mu- 
cous membrane near the lesser curvature 
After section of the vagi these gastnc effects 
were not obtained 

Thus, the reaction of the stomach to the 
mtraventncular injection of either pdocarpme 
or pituitnn m man and to direct stimulation 
of the tuber m animals is hypermotdity, hy- 
pertomatj", and hj-perchlorhydna these three 
factors being those that commonly persist in 
cases of chronic gastnc ulcer 

Eppmger and Hess, takmg their cue from 
Langley, did not venture m 1910 to place the 
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intODOirdc conlrol of the vigoi tBan 

the midbtiin aad Wt obHged to poctoliitc th® 
eiteencc of a fabstance or botmone termed 
“aatoooitdn i»ho*a continuoiu tctivltv pre 
lerve* the nonml toou> (n the smooth mus- 
cles of the vesetatfre orgtnj — a sabiunce 
bcartog the same nlatkn to the aotocomk 
(paiasympalbetlc) s>’st.cm that adrtoaUn 
bean to the tboncolombai sympathetic. 
That the secietcwy bormooe of the ncum- 
hTpophvids (pittdtrin) In vie* of the obser 
vatloitt roenUemed above may represent their 
hypothetkaj antotwamln U not ImprobaMe 
and the Wti al Wit provides a vrceiiQg basis 
for fnrlhCT stwiy 

IV SmOIAiT AKD COSCLUKOIO 

The attempt to find a reascmable e^ana 
Uoh for the acute perforati'.t WioQS aneettna 
(caophagoa, stomach, and duodemun vtiich 
in tniee Instances esnsed early fatahty alter 
operatkics for cerehdPat ttnoor has M not 
ooty to a review of the ertesksive Gtentor© on 
the neoro*^ aspect* of ulcer pathogeaesls, 
but also to certain expedmental ohservatfema 
that strong snixest the preaeoce In the dW- 
cephalon of a parasympathetic center From 
thisetoter apparently tuberal In sHuatJon, 
fiber tract* pm badevrard to relay *fth the 
cranial-autowMnk atatktni of mUbtaia and 
mcdalla of *Uch the vagal iracira* Vs bv far 
the most hnportant because of lu Influence 
upon the activity of the lunga, heart and 
upper tEmentaiY can a l . 

EapenmentalWocsanjTfbeTetnthelntra 

cranial comae of these fiber trada from ante 
riorhypothalsJDQs to vagal center presamahly 
from pamsympathetk stimulation (otpostibly 
from vagal release doc to sympathetic parmly 
sis) are prone to came gaitnc eroskHis. per 
fofitiOJi* or ulcer* (SdoiS Ebstein and 
others) Intraaanlal Injuria disease* af 
ftetin* tb rtA same baaEat reriems of the brain 
are twnni to be accompanied bv ukwative 
leskais of the upper alimentary canaL It 1* 
j^jooaWe to belterc, therelore that the per 
foratJoiiJ foOcTOg the cerebellar operation 
formliut the bai** of this stody were produced 
In lie fiahscm br an Irritative disturbance 
cJtber of fiber tract* or vafil center* In the 
brain stem. 


Stimulation of the postulated paiaaymftt- 
thelic center by Intraventncolar inJediiCB of 
pQocaipfoe or pstultrin came in man an in- 
cjeajc In gastric niotllity bypertonu*, and 
hypcrae cictl on leading to retcidng and vomit 
faig which ultimately contain* occnlt blood. 
T& seme cfiects asocUted with obsemhie 
patdies of hyperwmla of tV gartne mucena 
membrane have been ibenrn (]^ttie) to fot 
low direct electrical exotatkm of the tuber 
oneteum in 

The active principle of the neurol^pophjib 
^toltrin) demonstrable in the tissoet in the 
{arm of hyaline bodies, is hnown to had It* 
way through the infundibular stalk to the re- 
gion of the nudear ceil mafiact of the tuber 
dthcr by direct migration (Edinger* CofSa) 
or by w mtertoedlatxm of bkod shnucs 
(Pop* and FWdhif) and the secretory prod- 
oct may poasihly pan between the epcwlymal 
ceila to entei tia cavity of the third vrntidde 
(Heaing Cuahing and (kieUch ^ 

Pecanik) Ubat 1* nwre, the seoetloo ap- 
pe*a to be ooda titf costro) of utoaotoic 
fiber* that pan from the sopra-optlc m>< 
cahu into t^ posterior lobe. Hnce there 
1* so anatoaucai baai* for the M ta an ia p tioci 
that poateiier lobe eitrect (pittntnn) should 
have a stimulatoty Infiuenre on the local 
vegetative nerre emters. That {ntraven- 
tncoUi pitultrin would cause a parasym- 
pathetic discharge with vagotook eflects, 
whereas given tubculaneouily its action re 
sembles that of adrenalin crmld not have 
been foretold 

The interbrain ba* been shown (Cannon 
Bardl to be the seat of primitive emotkiss 
which are oocmaDy under cortical control but 
in ca perimeataily decorticated animal*, prob- 
shJy &om refeaac of the sTOpatbctic nudeu* 
In the poitcrkr hypothalamus, there occur 
ripkakras of sham rage accompanied by 
a maM'dbrhirge of tbe sympadnco'adrenal 
system 

Tbe purasympathetic apparatus, in ail prob- 
ability under normal conhuoDs U likewite 
atroo^y affected by cortical or psvehir (Pav 
lo\J lafioence*. However thii may be direct 
atimnlatioti of the tuber or of its deacenrfing 
fiber tract*, or what theocetlcaUy amounts to 
tbs same thing, a fanctknal rdeaae of tbe 
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vagus from jiaralysis of Ihc anlagonislic sym- 
pathetic fibers, leads to hypersecretion, hvpcr- 
chlorhydna, hypermotility and hypertonicity 
especiaUy marked in the pylonc segment By 
the spasmodic contractions of the muscula- 
ture, possibly supplemented by accompanjnng 
local spasms of the terminal blood vessels, 
small areas of ischserma or hsemorrhagic in- 
farction are produced, leaving the overlying 
mucosa exposed to the digestive effects of its 
ovTi hyperacid juices 

Thus it is possible to reconcile the neuro- 
genic theory of ulcerations sponsored by 
Rokitansky and Virchow’s vanously modified 
theory of a pHraar}"^ local cause, whether the 
lesions are considered in terms of simple ero- 
sions, of acute perforations, of autodigestive 
softening, or of chrome ulcers and whether 
they chiefly mvolve oesophagus, stomach, or 
duodenum 

Those favorably disposed toward the neuro- 
genic conception of ulcer have m process of 
time gradually shifted the burden of respon- 
sibdity from the penpheral vagus to its center 
in the medulla, to the imdbrain, and noi\ to 
the interbrain, newly recognized as a highly 
important, long overlooked station for vege- 
tative impulses easily affected by psychic in- 
fluences So it may easily be that highly- 
strung persons, who mchne to the form of 
nen'ous instability classified as parasympa- 
thetic (vagotonic), through emotion or re- 
pressed emotion, incidental to continued worry 
and anxiety and heavy responsibilitj , com- 
bined mth other factors such as irregular 
meals and excessive use of tobacco, are par- 
ticularly prone to have chrome digestive dis- 
turbances vath hyperacidity often leading to 
ulcer — effects wholly comparable to those 
acutely produced by irritative lesions experi- 
mentally made anywhere in the course of the 
parasympathetic system from tuberal center 
to its vagal terminals 

VTule this conception of the etiology of 
ulcer does not account for all ulcerative proc- 
esses under all conditions it offers a rea- 
sonable explanation of the majonty of them 
and IS in accord wath the personal expe- 
rience of most \actims of chrome recurring 
ulcer This bnefly , is as near as one can 
come, wath the data at hand, to an inter- 


liretation of the neurogenic ongin of peptic 
ulcer and an explanation of its existing prev- 
alence 
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N O modem Amencan treatise on thy- 
roid diseases refers to the variations 
in form and function of goiter, accord- 
ing to the part of the country’- in which it 
occurs From this fact inferences could be 
dravm that the morphology and physiolog>^ of 
the North Amencan goiter is rather uniform, 
although our knowledge about this important 
subject IS very mdimentarj’' 

Systematic comparative studies in Europe 
have shown that m the different localities of 
the conDnent the t3ipe of goiter vanes widely 
In 1921, Edose first aroused interest in the 
geographic pathology of goiter by calling at- 
tention to the peculianties of the goiter as 
seen in the midwestem part of Germany 
While the Swiss goiter is characterized by large 
nodes mth considerable degeneration and 
mth compression of the surroundmg thjTOid 
tissue proper, causing more or less severe 
symptoms of hypothyroidism or even cretm- 
ism, the nodular goiter of the Mam vaUey was 
described by Klose as consisting of numerous, 
small, colloid nodules and as bemg accom- 
panied often by tone symptoms In the fol- 
lowing year, Aschoff, in whose institute 
Kloeppel had earned out a comparative study 
of thyroid glands m the Northern and South- 
ern part of Germany as earl)’^ as 1909, mvited 
pathologists and chmcians to jom in a syste- 
matic companson of normal and goitrous 
thyroid glands from the different geographical 
areas For this purpose the adoption of a um- 
form nomenclature seemed indispensable and 
Aschoff recommended a conase, but complete 
classificaDon Due to the fact t^t the leading 
goiter students of Europe accepted his classi- 
fication, it was possible to reveal wide varia- 
tions in form and function of goiters not only^ 
in the different regions of Germany, but also 
in Switzerland, Holland, Scandinavia, and 
even Russia 

Since Aschoff’s classification agrees on the 
uhole with that vhich has been worked out b\ 
Amencan authors, it w ould be an easv matter 
to accept it also m this country it is ad- 


mitted by many^ writers that there is, m the 
recent goiter literature, a bewildenng confu- 
sion w hich hmges largely on w ords rather than 
on essential facts, but their attempt to remedy 
It seems to be directed only to the introduction 
of new' terms, thereby increasing the confu- 
sion The general acceptance of an interna- 
tional classification would ehmmate confusion, 
allow a companson of the vanous structures of 
goiter in the different areas of this coimtry', 
and also facihtate the correlation of the North 
Amencan goiter with that of other contments 
The goiter problem is world wide, but not the 
same in the different regions, and there cannot 
be any' doubt that the comparatne study' of 
the morphology' and physiology' of goiter not 
only will be of academic interest, but will open 
new fields for the practical questions of pro- 
phylaxis and treatment 

THE DIFEtlSE AND NODULAR FORMS OF 
GOITER 

In Table I, the most common classifications 
of goiter are brought m correlation with each 
other It IS evident that Aschoff’s nomencla- 
ture covers aU the different structures found 
in this country, besides those usually' seen only' 
in regions of highest endemiaty' Aschoff 
demands first of all a clear distinction betw een 
diffuse and nodular forms of goiter, rejectmg 
the assumption of older writers that the 
nodular goiter represents a kmd of hyperplasia 
In his opmion, m nodose goiter one is de alin g 
with a true tumor formation, namely adeno- 
mata According to Aschoff, the nodules of 
the thy'Toid gland do not deielop from fetal 
rests, as Woelfler bebe\ ed, but onginate from 
ordinary' thyuoid tissue He admits that the 
colloid nodule may' start out as a localized 
hyperplasUc process and that there is found 
sometimes a transiDonal stage between diffuse 
and nodular goiter, the so called nodular 
hyperplasia (Fig 11), but as these nodules 
increase in size, they assume properties which 
are typical for new-growths First they dis- 
place more and more the tissue of the sur- 



SURGFk\ G\hreCOLOC\ ANP OIUSTFTRTCS 


tn IIoiT L. F Duokul b U/iacy J DK. 
OmU 15 i »i, a jQj- 

CmMirc, ud UdJOJOLf II F IhMdrnu nr 
loUtacy u b^tctlaca dbeuc. Am. J Dk.(^Sd 

9 i 5 i».F»T-+a>. , _ „ 

p\iiA VcooTi^ R. (UctTOM nM i Lm i ' i <« ■jQ* pftte- 
olc^fiMrka. SofifiL ml PASa goo, 

▼i HW* S* 

y rhnx'TTt, L. Tbo tiop M c tbom t lo ocicia ol 

fMUfc oiciT SoTf 07 «tc. k 0 b 4 ., QI&, nit, 

t4. OcitouJTvati L XUabcbi od m or tmem l tHe Ua 
Imodmagai uct u rr dra HlaAra dir Ncj lUJTiUtin 
bd dcT Eatdrbonf do mtka ifiimcncinrrt. 
U Kl d Ormarb d Urd a. Cilr g 8, nr, 
8g tag 

5. rtm O. Uttar \ a a mdtTMafrti der blije— rbldm- 
t«ot bd TlMn Docb NtbmmitmwnllrpiUaa oad 
ortar opedmttli enaaft Utgi oj oJ»»ijin. 
Ardt f iti- Amt ■ 9 J, coth 4 1-4A*. 
ad. OlKUi, C. Lt hrw^rrm dtOg ccpmk mrrEml b 
nrcH^ cd p ro ctm t dl npuifbm ddb tmton 
cdI i^jicb ddr ikcn Faibotocim, 

J \lS' P* <?. A^itody td tbo fulric ok«i (oOovbf 
itKion] of tlM ■dxmb J uper Mtd 9 d,nb. 
foj- 0 A fortbv (tody of Ibt fotrtc «kcs ti 4 - 
krvbf •dmaketoaT udd zzlr Jtg-U 
lA. gii n ra, J t o Hmft-hi EenpofTM ai/mhcm rn 
if.riif o-h i ULii-i nktdi E^«rifa ua Ui#»- 
wm. B«Ua. kbi. Wcbcmkr- gj hre.4 4-4 «. 
ag. tUMxa, E. E tputwnl h OommdM«m w 
Fraci dcr mwofEoea Ei Wftn n da ma- 
otS, d> Bduta «r i njjY ' l? 

der ItapafaaerTViM. AHl L klb. 
iTwr t5M, 1-^ 

K. gtrra E. Lrfl •ertim «d ptititl jatUtooBy 

dnr *ttk hyv a mU ft y Ano Sorg.. 

3 Scarr ootorb ho« mCTpM bqp^ 

Bnrtmhdm (Fruklnt 

11. Ide^twfa^ B*! da 

* FaDrtk«deraItlk™8ti»ci^daR»ck*»»art«»- 
A,ri.f phydd BtSk^ ift .. . 

.. IA™. Lrccoi mr b Pkrikub ^ b Wgiafca 


3J. Idem Lrfo°e _fgr b 

14 6-41*- FbremudTwb. 867 Legayj- 
j4 TtiSJ» 3 ocnD. C E. Pn dttmtkai Tri ggdm- 
Dcat <bm b coi*|oma de I «ao«a^ 

■eatimUdomcirflnlf*. Fretrtitifcl ItII* 
,r eJ^^U Eap ctbimfJV CQ fi rm rbmrfl mto 

«ki ImUndSmtn am Btntertmrmnm tato 
Huimblitribnt Ani. I- nfm PUb O- PWt 

iMrftf. I Kmid. ». PeyckbL, g»4,<j. 

WL P*>- "“P «t I. r- 


dcT NUm 0x1 da Alf^doi Artk I apn Pmi 
Fburmid ooR. la, J 4-54 
lirm, H. IL Du nuTmkofa(b da attebUra 
Jf tr i et u j iteoi. bled. Db , gt»,Tfi, rtt-^TTJ 
. Emvcn, IL, ud Him, L. V«|i ' 4 i , u t i tftibb 
Stadb SmaaLkOLAbWadLoaritb ■.Tber^ 
d. Sle fl a ecb a 0 Enaefar Gtueru nf Bd, gu, 
IDc 9- a Abo tfiubtfd b Nrrvom ud UrntJ 
Dbeme blmocnpA Scrim, V 10, id ei Nr* 
Yort, g 7 

. nr<BcMMi<r( O Dm^anocrmUl-mp^dm 
bl mmb eB. imil Wcbmcbr g 3 , lx, ig~ 74 , 


. voa BnosAJOt, O. Znt PnliocMai da chj w btm 
UIcss p^tkm. Bd bBn Wcbmdir git. W 
jxi-jio bHU. d GRoageti, d. Ued. a. CHr 
1913, Somd 4, io-34. 

. Loam, XL, lad bliannr, 0 . rmanmn trlqm cl 
uUn da rmnruf, Pram Bxd, tgad, iim > 7 * 

Swarnn S. B. Kraa Jo da Fatbafcnaa da pep- 


IJ4I- wg. 

4I Mutt R UomDckjofca q 

da dbm mobali. vAm k 


J Bu m. J -Bti” 

gy U'MTT J N TW 


. ^txcrmAi. E. Oinruykimii ta Trtpt An aa 
•earn Fj 4 Urijng Utov Daptrte 

Ajti I UmJJd 014. ab w-jgr Q 
Vodar^F P ud Fmldt, 

»**. 4 »-atd 

. ILunn, J P uid g**™, A Gatin od Sym- 
eaddraa L bUiimlBac F» wiB>« kl r Wi«A nd 
H i h aypaiMcai Art^ I d ga FhyboL, gog, 
exxlx, 3^144- 

C 4 XM. V B.aadBtTTTOx 8 It Caadtbaa 0/ 
uililt/ b odocfiaa pacadiFccllae ocdb. 

ludrraa] matba Am j’ n.j — j tnl, 

B4ir P A dboTi ball c Bolajdan far tba aiiaa dcn 
ed ri«i wbb qudal rebnaa to mpatbrtfc DOTom 
mOna. Am J Wijait gii, Imfr ago-yir 
tlu c mlm l rrproeotxliaa b it* «y wy >W L- ^ 
torn. Ajcb Kiiaal. 4 c PiycUaX Qtg,xxfl, jo-x^ 
. Fiamr J F end laoiAmux. F D l^modcotl im 
Uitiaaca (oOoviea txparxaatal bmn b tka bam 
b tbabtab fpri-rfiamin J Pliamd , gag, Ixrd, 


b tia hrala (praafimmal) J Ptyrn d , gjg^liTi 
Proc Flnba fcc gag, AprD rj dHI-iitB. 
Cguucg, H TXa reaetka U paatato' plndtary a 


b naD (mootib bbeaxpaa b tXa orbao^dail 
flnM J nunaaeu k Eepa Thoip gj (b 

. Bxxrm, J Tta crbdm b tbe taba cbmaaa to 
gtatric lid cmrdbc taacUoDa Caiaiiba U Am J 
gji, nai, 7* 



HELLmG GEOGRAPHIC PATHOLOGY OF GOITER 


35 


GEOGRAPHIC PATHOLOGY OF GOITER 

C- ALEXANDER HELLYIG, II D , 'W ichtta, Kansas 
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N O modem Amencan treatise on thy- 
roid diseases refers to the variations 
in form and function of goiter, accord- 
ing to the part of the countr}' in which it 
occurs From this fact inferences could be 
dravm that the morphologj' and phj^siolog}’- of 
the North Amencan goiter is rather imiform, 
although our knowledge about this important 
subject IS very mdimentary 

Systematic comparative studies in Europe 
have shown that in the different localities of 
the contment the type of goiter vanes widely 
In 1921, Klose first aroused interest m the 
geograpluc pathology of goiter by calhng at- 
tention to the peciffianties of the goiter as 
seen in the midwestem part of Germany 
YTule the Swiss goiter is characterized bj large 
nodes with considerable degeneration and 
with compression of the surrounding thjToid 
tissue proper, causing more or less severe 
symptoms of hypothjioidism or even cretin- 
ism, the nodular goiter of the Mam vaUej’^ was 
descnbed by Klose as consisting of numerous, 
small, colloid nodules and as being accom- 
pamed often by to-ac sjmptoms In the fol- 
lowing year, Aschoff, in whose mstitute 
Kloeppel had earned out a comparative study 
of thyroid glands m the Northern and South- 
ern part of Germany as earlj'^ as 1909, invited 
pathologists and chmaans to jom m a syste- 
matic comparison of normal and goitrous 
th\Toid glands from the different geographical 
areas For this purpose the adoption of a um- 
form nomenclature seemed mdispensable and 
Aschoff recommended a conase, but complete 
classification Due to the fact that the leading 
goiter students of Europe accepted his classi- 
fication, it was possible to reveal wade vana- 
tions in form and function of goiters not only 
in the different regions of Germany, but also 
in Switzerland, Holland, ScandinaMa, and 
even Russia 

Since 'Aschoff’s classificaDon agrees on the 
whole with that which has been worked out bj 
Amencan authors, it would be an easj matter 
to accept It also m this countrr- It is ad- 


mitted bj' many writers that there is, m the 
recent goiter hterature a bewildermg confu- 
sion which hinges largely on words rather than 
on essential facts, but their attempt to remedy 
It seems to be directed only to the mtroduction 
of new terms, thereby increasing the confu- 
sion The general acceptance of an interna- 
tional classificaDon would ehrmnate confusion 
allow a companson of the \’anous structures of 
goiter m the different areas of this countn 
and also facffitate the correlation of the North 
Amencan goiter with that of other contments 
The goiter problem is world wide, but not the 
same m the different regions, and there cannot 
be any doubt that the comparatue stud} of 
the morphology' and physiology' of goiter not 
only will be of academic mterest, but wall open 
new fields for the practical questions of pro- 
phylaxis and treatment 

THE DHTUSE AND NODULAE FORMS OF 
GOITER 

In Table I, the most common classifications 
of goiter are brought m correlation with each 
other It IS eHdent that Aschoff’s nomencla- 
ture covers all the different structures found 
m this country', besides those usually' seen only' 
m regions of highest endemicity Aschoff 
demands first of all a clear distinction between 
diffuse and nodular forms of goiter, rejectmg 
the assumption of older writers that the 
nodular goiter represents a kmd of hyperplasia 
In his opimon, m nodose goiter one is dealmg 
with a true tumor formation, namely adeno- 
mata Accordmg to Aschoff, the nodules of 
the thy'TOid gland do not deAelop from fetal 
rests, as Woelfler behcA ed, but onginate from 
ordmary' thyroid tissue He admits that the 
colloid nodule may start out as a localized 
hyperplastic process and that there is found 
sometimes a transitional stage between diffuse 
md nodular goiter, the so called nodular 
hyperplasia (Fig ii), but as these nodules 
increase in size, they assume properties which 
are typical for new-growlhs First they dis- 
place more and more the tissue of the sur- 
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rounHiDg thyroid ti^<uc |KtppcT *n«l t%TnlaflU\ 


produce an ttrooh> bj proBire of the ndith- 
boriflg lobule* u) By thJ* proccM thev 
or Vas dUtiQct opsule whicb 


fom t more or ha* dUtiact cipsule which 
deUmiU then dearly from the normal thyroW 
pattern. Funhermore there b In the oodulea 
from the begionlnf t complete *b*eoce of 
diTuion io kibulci which Intwere* with notri 
lion and fe»ocptIon of the •ecreocn. TheUck 
of a rcfulor dialnagc fyoteni and Wood wpply 
iccouDti for the depeoentive procoK* id 
commonly found in nodule after they have 
reached a cerltln riic, and which were errone 
otaly decribed by the old writee u ipcoil 


vanetle fibrnia, hrmorrhjgnc cj'otlc. cold 
lied owMsjmgdte It b ebv-ioui that the de« 
geoeralicei of the nodule will interfere with 
the activity of the ihyrdd gland and from the 


phyikiloftcal point of view i dear dbUnctioo 
between diffuae and nodular goiter type* 
oppemn all the more importooL 
For the evahotioti of the aercrity of a given 
gott« eodemJe, the ratio of difluje to nodubr 
gaten give* valuable Inionnatioti It b 


iiSM 


far tbe difiiae fonni In de Quervoln i clinic, 
formotfioce which drawiiti material from the 
centeroi the SwIm goiter bdl Woeb found 93 


per cent nodular goUeia, but only 7 per cent 
dlBuie enlargement* of the thyroid In Dueo- 
•ddorf which a located in the lower Rhine 
volley the frequency of HlfFni» goiters In- 
creases to 31 per cent and on the Gennan sea 
tbore m Rootock. Hueck found on incidence 
of 6S per cent diffuse and 3* per cent nodular 
forms. In HoHockI there u about on equal 
dbtribntloQ of the two diBcrent fonns, the 
rmbo of diffuse to nodubr goiter being 47 to 53 
(JosKlin de Joog) 

Not enough statistics ore avolbbfe In thb 




coontiy to compare the European hgurcs 
with the coodJlioni in North America. In 
Kansas, how e v er which form* the geographic 
center of the United States, 1 found among the 
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TABLE I —HOST COMilON CLASSIFICATION OF GOITER 


A Kocher I 
(1919) 1 

Hell wig 

(tg 3 o) 

Aschoff 

(1924) 

Megclm 

(1936) 

McCamson 

(1917) 

Afanne 

(1027) 

Her tiler 
(1929) 

Rienhoff 

(1929) 

Macflarty 

(193O 

A S<r«m 3 1 - 

diffusa 

A Hyperplasia 
of thyroid 

A Diffuse 
goiter 

A Diffuse 
hyperplasia 





A Thyroid 
shaped 

Stmma congen 
ita parcnchj 
nutosa 

Congerutal aim 

pic blTJcrplA 
sia 

Congenital dif- 
fuse goiter 

Struma congen 
ita neonaU 

Congenital 

goiter 

Simple congen- 
ital goiter 




Stmma hyper 
plaalica folh 
culans 

Microfollicular 

Hj'pcrplasia 

Diffuse paren 
cbymatous 
(microfolhcu- 
Ur) goiter 

Stmma diffusa 
parenchyma 
tosa (micro- 
fohiculana) 

PafcnchjTna 
tons goiter 

H> perplasia 
and h\T)crtro- 
ph\ 




Stmma diffosa 
colioides 

^lacrofoUicular 

HiTJcrpIaaia 

Diffuse colloid 
(macrofolh 
cular) goiter 
a non prolifer 
ant 

b prohferant 

Stmma diffusa 
macrofolh 
cularis 

a resting stage 

b prohferant 

Diffuse col 
loid goiter 

lD\oluaon 
(coDod goi- 
ter) 

Uniform stage 
of colloid 
goiter 

j Simple colloid 
goiter 

H\’pertropbic 
colloid goi 
ter 

1 

Stmma diffusa 
paxcnchyma 
tosa papiUans 

Exophthalmic 

goiter 

1 

; Exophthalmic 
goiter 

Struma diffusa 
bascdowiana 

Hyperplastic 
; goiter 

Exophthalmic 
, goiter 

Exophthalmic 

goiter 

Hypertrophy 
and h3rper 
plasta ol the 
thyroid 

j H>"pertrophic 
pareDch>iiia 
tons goiter 

B Strums dif- 
fusa ti nodose 


B Modular 
hyperplasia 

B A cdular 
hyperplasia 



j 




AdenoTMla of 

thyroid thsnd 

C Modular gen 
Ut 

C Adenomata 
of the thyroid 




1 

B ^ odular 
goiter 

Stmma nodosa 
panmehj-ma 
XOfA 

MiaofoUtcular 

Adenoma 

XoduUr paren 
ch>'matou 5 
(tmcrofolb 
cular) goiter 

Parcnch\*ma 
tous aoeno 
nuta (Uabec 
ular tubular 
microfolL) 

Adenoma 

XoduUr h>‘pcr 
plastic stage 

Mixed tumor 
(fetal 
adenoma) 

Tme benign 
parench>’Tna- 
tous neoplasm 
of the thyroid 

Adenoma tous 
goiter with 
out paren 
doTnatoas 
hypertroph> 

Stmma nodosa 
coUotdes 

MtcrofoUicnlai 

Adenoma 

: Isodularcol 
loid (macTO- 
foTbcolir) 
goiter 
a- non pro- 
liferant 
b prohferant 

CoUoid 
adenomata 
a. simple mac- 
rofomcniar 

"b papillary 
macrofolL- 
cular 

CoUoid 

adenoma 

Nodnlar invol 
uUonary (col- 
loid) stage 

Bosselated 
stage of col 
loid goiter 

Nodular col 
loid goiter 


Struma nodose 
basedowiS- 
cata 

L Adenoma 
based enrifi 
catum 

Nodular goiter 
with citen 
*n*e epithe- 
lial proUfera 
tioo 

Adenoma 

basedowifi- 

catum 


Nodular goiter 
with bj'per 
plasm 

Chronic toxic 
stage of bos- 
selated col 
loid goiter 
(tone ade- 
noma) 

Nodular col- 
loid goiter 
with hiTJcr- 
troph> and 
h>'perplasia 

Adenomatous 
goiter with 
paxenchj 
matous h\ 
pertroph} 


goiters of the Hertzler chmc 53 per cent diffuse 
and 47 per cent nodular forms Harms states 
that of the surgical goiter matenal in IMadison 
(Wisconsin), 57 per cent are of the diffuse and 
43 of the nodular type Wisconsm and Kansas 
have, therefore, an almost identical distnbu- 
tion of the two forms of goiter and, as we will 
see later, the microscopic structure and the 
physiology of goiter also conform vcry^ well m 
these tno geographic areas which are about 
600 miles apart 

A somewhat higher percentage of nodular 
goiter IS observed m the surgical matenal of 
the Alay o Climc Boothby states that m 1924 
there were 59 per cent nodular goiters and 
hlacCartj (193^) found nodose forms in 67 
per cent of 32,000 goiters These figures 


correspond to the low percentage of diffuse 
goiter in Ann Arbor (Michigan) where Coffer 
encountered only' 29 2 per cent diffuse goiters 
as compared with 70 8 per cent of the nodular 
form The incidence of nodular goiter in 
Michigan is therefore almost as high as at the 
penphery of the severe Swiss endemic, in 
Aschoff’s mstitute at Freiburg, near the Swiss 
border, I found 23 per cent diffuse and 77 per 
cent nodular goiters Nowhere however, in 
North America, does there seem to exist as 
low a percentage of diffuse goiter as in the 
mountainous regions of Switzerland (7 per 
cent), and already' from this cntenon alone it 
IS obiious that the North American goiter 
represents an entirely different ty'pe of thy'roid 
enlargement, from that seen in Switzerland, 
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4 . Diffu* cotUd (BMofalBesk/) riur 

Iq the Hlmikym mooBUha, tnd In otha 
Kvcre odemic arcu. 

ttie rA»EKcn«tATOu» (ucciorouicuiAt) 

ANP COIXOID (UAC*OrOlXlCULAl) TYPO 


tered them In my »ui^cil or aotopiv mtloi*] 
drawn from Kanaa* and alao Jafi win 
aamlned the thjnsid gUoda of 1,000 autopaj 
caaes at Cook Cotmty Hospital, does not 
mcntloo this type In anas high endemic 
Ity alao the diffuse piarencfaymatous goiter 
(Hg 3) la rarely seen after the tetond decade 
(rf life and b replaced by the nodular inlcTo- 
folhcolar parenchymatoui miter the 10 called 
fetal adenoma (F!^ 17 ana 18). which type U 
rcflilv' the prototype at moimtainous goiter In 
Switjciland In the HImalayta, and Pyreoeea. 
In 76 po- cent of the surgical material at Bern 
(Switacriand) parcnchymatcnB nodular goiter 
was found by \\ oda and W j-dler states that 
94 of hb 104 cretin gotten showed thb type of 
atnictnTt. The i cf nt c Incidence b seen In 
level regiona with only frequency of 

gotter In the lower Rhino valley Orator 
found oclyii 3 per cent of the resected goitm 
belonging to the mkrofoUictilar tvpe and 
aioosg the aurpoU matmal at Wichita (Kan- 
aa) 13^ per cat of theaters are pareochy 
matout. Thb ta stffl tughe than in etha 
areas of the United Statea. In WlscondQ cnly 
83 pCT cent of the removed goiten were ol 
mlcrooIEcalar stractuie and in Ann Arbor 
•tm fewer namely 6A per cent (Coiler) The 
parencbyrnatotia, nodular ^ter b so rare In 
North America that Hertaler wanta to lepa 
rate it from the common goiter and propics 


or conrti 

Aschoff {Bvldea the diffuse and nodular 
roiten Into the parenchymatous or rolooloill 
cular and the oaoid or macrofoUkular tvpe*. 
The fint b characteriied by a very 
of the acini which are lined with cuboid 
cdthcffum and thdr hunina are filled with 
only scanty arooonU of coUcW or “PP^® 
tlrdv empty The macrofoIllaiUr or coHoid 
eoitCT type on the other band has large ollen 

jTS^uliiom rttk™ 

J mttlT the (Bfliae mlotitolUcnUr 

gtJtm (Rgt. I uxl .) 'W 
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for It the term “mixed tumor ” He regards it 
as “true neoplasm and not as goiter ” This 
standpoint is limited to the goiter forms as 
seen usually m level countries and is not 
justified from a world wide pomt of view of 
geographic pathology, because the so called 
fetal adenoma constitutes actually the most 
frequent type of endemic goiter seen m regions 
with high endermcity 

The diffuse and nodular colloid goiter is 
subdivided by Aschoff into two forms the 
non-prohferant (Fig 5) and the prohferant 
(Fig 7) These are not separate entities, but 
the transitional stages which one observes 
between them, suggest that both are only dif- 
ferent grades of the same functional stage of 
the thyroid Also in the non-prohferative 
form of colloid goiter there are here and there 
buds of epithebal proliferation in the individu- 
al folhcles with cubical or almost columnar 
epithehum and new formation of small 
daughter acmi (Fig 6) In the prohferant 
form of colloid goiter these cushion-like pro- 
liferations are only more extensive and much 
more frequent On account of this epithelial 
activity, we regard the colloid goiter not as a 
result of involution and retention of the 
thyroid secretion, as many still believe, but as 
a hyperplastic and hypersecretory process 
Also the nodular colloid goiter in its earliest 




Fig 7 Proliferant, diffuse cuUoid (macrofollicular) goi- 
ter Marked epithelial proliferation of the acinar walk 


stages verj*- often shows epithebal prolifera- 
tion, a fact which is not in favor of Rienhoff’s 
assumption that the colloid nodules are merely 
involutionary bodies of a hj'perplastic thyroid 
gland Figure 15 shows the epithebal waU of 
the large aom m the colloid nodule m a state 
of proliferation, the cells bemg much higher 
than those of the aam of the surroundmg 
thjToid tissue proper 

In level countnes, the physiological en- 
largement of the thjuoid gland during pubertj' 
and pregnane}'' — penods of physiologic h}'per- 
thyroidism — is anatomically a diffuse macro- 
folhcular colloid t}'pe of h}'perplasia After 
the twenty-fifth year, the diffuse colloid goiter, 
espeaally the prohferatmg form, is veiy' often 
(m 70 per cent of my own cases) accompamed 
by S}Tnptoms of h}q 3 erth}TOidism There is 
furthermore a close, histological relationship 
noticeable betw een the prohferant diffuse col- 
loid goiter and the exophthalmic goiter (Figs 
9 and 10) From the diffuse colloid goiter, 
transition stages with higher and higher pro- 
liferation of the aanar wall lead finally to the 
classical microscopic picture of exophthalmic 
goiter hlanne and Lenhart attempted to 
differentiate pornaty and secondaiy exoph- 
thalmic goiter, the former ongmating in a 
normal, the latter in a goitrous gland 1 he 
expediency of this dmsion seems questionable 
From nn own studies, not only of North 
Amencan goiters but also of man} glands 
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rit 4. Dtflw ceOaU (a»a<3WBRdir) 


in tbe EQnudiji mounUlm, ud lo o 4 bcr 
Kvrre endemic excb*. 


the PAEDKimiATOtri (MiciorouictrtA*) 
AXO COLLOID (KACROrOLLICUlA*) TIP El 
or ooiTXX 


Aadioff dividei the difToie md uodoUr 
rwtcr* Into the pirencfa)Tiutou* or micnrfolll 
ni1«r lod the colloid or miCTokilbctilir tjre*. 
Tbe ftnt U dartcterlred bv t very unill 
of tbe idni which ire Hoed with cuboid 
nJthellttin ind thdr hnnhit are fified with 
only icanty aroounti of colloid or ippear cn- 
tirdy empty The maaofollictiUr or colkxd 
coitcr type, on tbe other hand, hai rften 

itpon. with i hl*h InditoiCT 
of niter tht iHftae nnoofoUloilir punchy 

Mtom gotten (Hgv . nd 

tochMmiuidatpulj^ 

tenned KWeKeot goiten" by Gold nd 

ESW In level relWhoweyee t^«w«. 

th»tm<»tolfcdmeilc»nclinl5c»llom 
SThot even Ibt them I hnve never encotm- 


tered them In my urglcal or autopav matedil 
drawn from Ktniai, and alio Jaffi who 
examined the thyroid glandi of i ,000 intopiy 
caies at Cook County HoipiuJ doei not 
mention tMi type. In areas of high endnnk 
ity also tbe mffose parenefaymatoos goiter 

a 3) Is rardy seen after the second d^de 
0 and Is replaced by the nodoltr nnao- 
foUIcular paieochymatom ^tcr the k) called 
fetal adenoma (Flf^ 17 ana 18) which typeb 
really the prototj^ oc inouQtaloous goiter b 
SwiUeiland, In the Himalayas, and Pyrewes- 
In 76 per cent of the surgical material at Bern 
(Swiucrland) parenchymatous nodular goiter 
waa found by u oels and U ydlcr states that 
^ of his 104 aetin goiten showed this type of 
structure. The reverie Inddence ts seen In 
level re^ns with only slight frequency of 
^ler In the kmei Rhjne valley Orator 
found only ii 3 per cent of the resected goiten 
bdooging to the mlcrofoDJculax tppe, and 
amoQg the surgical material at WlcUta (Kaih 
au) 13.9 per cent of the goiten an perenefay 
matoui. This Is stBI higher In otho 
areas of tbe United Ststes. In IMscomln only 
8 1 per cent of tbe renwved gdlen were ol 
mldofolbcular structure and In Ann Arbor 
sUD fewCT namely 6 J per cent (CoUer) Tbe 
paienchymatoua, nodular ^ter is so rare In 
North America that Hertucr wanta to lepa 
rate It from the coitunon gaiter and proposa 
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Fig II Nodular hj’peiplasia Transitional stage be- 
tween diffuse and nodular goiter 

correlate the microscopic picture mth the 
clinical symptoms, tve must use great care m 
draivmg conclusions concermng the function of 
a nodular gland It seems almost impossible m 
a speamen with many — sometimes more than 
a hundred nodules of different structure — to get 
a correct impression of the histological charac- 
ter of the rshole gland by examining sections 
from only a fen different areas But there is 
general agreement that the nodular colloid 
goiter of the level countnes also is often 
accompanied by hj^ierthjTOidism Among the 



Fig 13 Nodular colloid (macrofoUicular) goiter Small 
sire of nodules, \er> thm capsule absence of higher grade 
of degeneration are characteristic of the North -tmencan 
goiter 

proliferant nodular colloid goiter showed defi- 
nite toxic sjnnptoms Table III illustrates 
the high madence of diffuse and nodular 
colloid goiters as compared with the rmcro- 
foUicular structures in level countnes, and in 
Table W the frequency of thxTeotoxicosis is 
hsted according to the different localities 
We learn from these tables that in moun- 
tamous regions the nearer one approaches the 
center of ^e goiter endermc, the less he meets 
the colloid goiter We find there as a proto- 
type of goiter dunng childhood the diffuse 
parenchymatous (nucrofolhcular) goiter, v hile 
in adults the parench}'matous nodules prevail 
ThjTeotoxic goiter is an exception in these 
regions, and we understand that Wegelm, who 



Fig 13 Non proliferant, nodular colloid (macmfollicu- 
lar) imilcr The epithelium in the nodule is higher than in 
Inc lh\ roll! proper Xht Httcr is compres^cti 


Fi}? 14. Cap'jule formation between two colloid nodules 
This formation con^'^ts of compressed thjToid ti^'^uc 
proper 
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from Europon p*tleoU I am forctti to the 
belief that exophthidmlc goiter devektpa obi 
•II) In a fCffuae coTkJid ^ter ilany of the 
etophthalmic psten I an crf oed pracuted 
OQ the cut forface. dther thiou^lbcnTt or to 
patches, an amber red and traodoceot appear 
tnce suggesdog a colloid rich UjBue (Fig 8) 
In oea^ 85 per cent of the gtaods from 
patients with Graves disease Rroupa of 
iimlnj could be (fijtJnguhhed with the 00- 
aided eye. These lomLoa represented large 
coDoid containing foUides such as one never 
sea In the oormal gisod, hot which are char 


acteristK In the difluse colloid goiter Hhto- 
loglcaHy In almost erverj Instana areas with 
lariR coOoid filled adnl were present dther 
Vith or without prohferatlon oi the edmr 
wall. That these chakra are not doe to ao 
Involution caosed by Plummer • treatment li 
indicated by the fact that I aaw them alto In 
European material and In exophthalmic gci- 
teri obtained from Dr Hertxler • cEnJc wkkh 
were resected prior to the era of pre-opera ti ve 
lugoUxatwn. 

Clinical and histoiogical atudla IncScate. 
therefore that diffuse coiloid goiter — espe 
daDy the proliferating form — and rmphthil 
mic goiter are two nearly related stags of 
thyroid activity and that ooe of them can 
easily change mto the other Also epidemio- 
logic ststhtks are In favor of this opinkn, 
siace (flffosc colloid gdter U commoolr aao- 
dated In the tame locality with Gram 
disease while there is little statistical evidence 
b regard to the aasodalkm of thmotccdcaiis 
WTtb cOffose or aodnlar mKTofoUicular paresh 
chymatoos ccdter 

The DoduLar coDcrd goiter also U often the 
cause of tccbc symptoms, especially U the 
oodula are very small wit^t distlDCt 
fibrons capsule and without higher grada of 
degeneraDoti such as seems to be the mle with 
the North American type IVTdle It Is nHiany 
[tot difficult In a given case of diffuse goiter to 




HELLWIG GEOGRAPHIC PATHOLOGY OF GOITER 


43 


TABLE H — ^INCIDENCE OF DIFFirSE AND 
NODLTLAR GOITER 


Locahtj 

Author 

Diffuse 

(joitcr 

Nodular 

Goiter 

Bern (Switzerland) 

Woelz 

7 

g 3 

Duessddorf (Lower Rhine 

Orator 

35 

65 

Rostock (North German 
Sea Shore) 

, Hucct 

6S 

32 

Utrecht (Holland) 

de Jong ■ 

47 

53 

Hjilstead (Kansas) 

Hclhng 

53 

47 

Madison (Wisconsin) 

Harms 

57 

43 

Rochester (Minnesota) 

Boothby 

41 

59 

iIacC!art> 

32 J 

67 8 

Ann Arbor (Michigan) 

CoUcr 

39 3 

70 8 


taken and the statistical data which are avail- 
able on the vanations of form and function of 
goiter according to different geographic areas 
are very meager From the few facts which 
are knoiro, it would appear that the North 
Amencan goiter does not vary in different 
regions as widely as does the European There 
are three outstanding charactenstics which 
distingmsh the North Amencan goiter from 
the types seen in mountamous regions with 
high endemicit}'’ (i) A relative frequencj’^ of 
diffuse enlargement of the thjToid gland, (2) 
the absence of congemtal microfoUicular goiter 
and the scarcity of microfoUicular nodules, the 
so called fetal adenomas, (3) the high ina- 
dence of macrofolhcular colloid goiters The 
last charactenstic is, I beheve, closely related 
to a veiy marked frequency of Graves’ disease 
and nodular toxic goiter m this countr} 

In this paper, only data from surgical 
material were used and they cannot be re- 
garded as conclusive before they are completed 
by autops}" findings, since only anatormcal 
studies in the postmortem room will embrace 
all age groups and thereby vanablc factors, 
pertinent to surgical material, mil be excluded 
fjaffc. Orator) 

A thorough knowledge of the x'anations in 
structure and function of goiter accordmg to 
the locahtj wnll neccssanlj influence also our 
conception of the etiologv of this w orld mde 
disease and will be of benefit in sohnng practi- 
cal problems, prophx laxis, and treatment 
I he present tendencx of goiter students to 
use their own nomenclature and to introduce 


TABLE m — ^relatixt; frequencv of colloid, 
EXOPHTHALMIC AND PAREXCHYMATOHS GOI- 
TER 


Locality 

CoUmd 

1 (joitcr 

[Exophthalmic 
^ Goiter 

Parenchy- 
matous G 

Bern Woelz 

Wjdler 

■■ 

3 

70 “ 

91 5 

Ducyteldorf 

1 73 6 

1 * 

t 11 3 

Halstead (Kansas) ' 

1 6S 4 

1 16 7 1 13 g 

3 fadi 5 on (Wisconsin) 

1 76 

1 14 T 1 S3 

Ann Arbor (Michigan) 

1 7 S 6 

[10 ( 6 8 


TABLE I\ — rXCIDENCE OF GOITER WITH 
THYREOTOXICOSIS IN DIFFERENT REGIONS 


Locality 

1 

1 Author 

1 

FreCfuencjr of 
TlnTCOtoDCosis 
rer cent 

Bern (Switzerland) 

Woelz 

3 

Duesseldorf 

Orator 

i « 

Danzig (Balbc Sea shore) 

Lick 

so 

Stockholm (Sweden) 

TroeU 

1 57 3 

Halstead (Kansas) 

Helhng 

65 6 

Madison (Wlsconsm) 

Harms 

71 3 

Hajlno (Ohio) 1 

Simpson 

S6 I 

Ann Arbor (Michigan) 

^arthin 

42 1 

Rochester (Minnesota) 

Plummer (1913) 
Boothby (1934) 

68 

Sr 3 

Portland (Orccon) 

Menne 

67 3 


new terms with everx' new publication should 
be discouraged, smee it does not permit a 
s>stematic companson of the vanous struc- 
tures of goiter in different geographic areas 
For a successful comparatixe study of goiter 
the use of a umform nomenclature seems im- 
perative and Aschoff s classification which, in 
1927, at the International Goiter Conference 
in Bern found the unanimous consent of all 
leading goiter students should be general!} 
accepted also in this countrx 

CONCLLSIONS 

1 Ihe morpholog} and phxsiolog} of the 
European goiter vanes wideh according to the 
different regions 

2 The few statistical data a\ affable for 
North Amenca seem to mdicate that the goi- 
ter t}’pe m this countr} is rather uniform, but 
ver}' different from that in regions of high en- 
dcmicit} (Switzerland, Himala}as, Pyrenees) 













hTta In center of the Sfrte goiter eudetdc, 
rcgiuTli exophthiJjxdc goiter u a raedal entity 
of thyroid gj-icaje whl^ hu no rektkn to the 
common endemic goiter Thii vmt bowo cr 
win DOt boVd li one cmoden the perullaritla 
of the goiter typical for lerel countnei. Here 
u in North Amend, exophthalmic goiter and 
toxk DoduUr goiter are very common and 
they develop apparently on the baiti of the 
moat freqnent type in these level reRboa, the 
raacrofoillculai colloid goiter The underfylDg 


cause of Graves dtaeaacand toxic ^ter la not 
a ooiuutntkHial tb7mlci>ljmpliaoc anomaly 
as Warthln and Slmpeon hypothecate, but 
diffuse oodolar colloid goiterltselfbthe eaaen- 
tial organic factor prettispotlng to thyreotozl- 

COiOCEKT 

A aystematic compantlve study of the 
North Amoidn golta- has not yet bra under 
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A NEW METHOD FOR GRAPHICALLY RECORDING THE CONTRACTIONS 
OF THE PARTURIENT HUAIAN UTERUS 

A S'njD'i or the Ettzct or Cert^ix Sedatives, AxiESTHETics, avd Stimelaxts 

Upon the Uterus d. Labor ‘ 

SAMUEL lilAATR DODEK, M A , M D , Cle\ eland, Ohio 

Ptllorr in Olfftetncs School n{ Mtdicme Western Re-ert-e Lnnersitj- 


J JiIATTHEWS DUNCAN, lecturer m 
midwifery m Surgeons’ Hall Medical 
* School, Edmburgh, durmg the middle 
of the last century was the hist it seems of 
whom there is any record as having attempted 
to demonstrate experimentally the utenne 
force exerted in labor His work consisted 
essentially in ascertaining the amount of force 
necessary to rupture fresh fetal membranes 
by measured water pressure, which he re- 
garded as a fair index to normal or “natural 
labor ’’ For the extreme pressures he re- 
corded, by a dynamometer, the amount of 
force necessar,’^ to be exerted in forceps ex- 
traction, durmg the utenne contractions His 
figures arranged in excellent tabular form fall 
w ell within the large range of since vanously 
estimated pressures as from 4 to 400 pounds 
(Williams) He did not measure the utenne 
forces directly Among his mitmgs, how ei'er, 
one discovers that he did realize the possibihtj' 
of direct measurements and although he 
seemed somewhat reluctant to try the method 
which he suggested, he did desenbe it 

Two years before Duncan’s excellent book 
appeared, Carcassone is said to hai^e presented 
an instrument for measunng the utenne con- 
tractions before the French National Acad- 
emy of Mediane He called his instrument 
the inetrodynamometre but no descnption of it 
seems to have appeared, nor are there any 
records of the work done with it 
It remained for Fnednch Schatz, of Ger- 
many, in 1872, to perfect a method for obtain- 
ing permanent graphic records, bj^ internal 
hysterography, of the force and nature of the 
utenne contractions m labor His work is 
classic and no in\’-estigation or literature per- 
taining to the physiologj' or djuiarmcs of the 
partunent human uterus is complete without 
full regard for his methods, his results, and 
his deductions He used a small rubber bulb 


or KolpeiirynierhJase of from 70 to 80 cubic 
centimeter capaat>' which was filled with 
water and w as connected m a closed measured 
system, by means of a T-tube to a revolxung 
recording drum, and to a cahbrated mercurx' 
manometer Preferably under chloroform an- 
aesthesia, the bulb was introduced into the 
uterus, past the presenting part, to the ab- 
dominal surface of the fetus, care bemg ngidlj 
exercised not to rupture the membranes By 
this method he was able to get, simultane- 
ously, the force in milluneters of mercuiy’ 
exerted by the contracting uterus upon the 
rubber ball, as well as a permanent, timed 
tracing of the contractions and relaxations 
His tracings demonstrate the pressures ex- 
erted in the seA’eral stages of labor, the dura- 
tion of the mcrement, acme, and decrement 
of the contractions, and the mfiuence of the 
addition of abdominal pressure 

Eight years after Schatz, Poullet, of France, 
constructed an apparatus which he called the 
Toco graph, with the help of which he hoped 
to determine not onlj’' the forces exerted bj' 
the uterus in labor, but also the additional 
forces contnbuted by the abdommal muscles 
To this end he introduced a rubber bulb or 
balloon into the uterus and one into the rec- 
tum, aboA'e the presentmg part, each of which 
was connected b> tubing to a recordmg qmck- 
silA'er manometer Floats and wntmg points 
were adjusted to the surface of each column 
of mercurj' and traemgs were made upon 
Ludwig’s kymograph It does not appear iat 
his results, b> these studies, were sufficiently 
successful to permit conAincing conclusions 
PolaiUon, a contemporaiy' of Poullet used 
a small india rubber balloon, but unlike 
Schatz he placed it just within the cenix and 
used a ^larey tambour for recording His 
work seems to hai'^e been more reliable than 
that of Poullet In order to account for acces- 


ncCTilais- and the Dtpamnent of Phirmicologj School of Mediane, W alem ReJerre LcivemtT 
Qa-eUnd Ohio Th^udt U the r^-mon of a theejt peeaented in poiUil fulfillment of the requiremekte for the dSSif MaTStJ 
Arte Department of Obitetnci and G>TiecoIosy Graduate School Western Reserve Cnrverstty June 1031 
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3 In Kinut and WHcraiiin, there aie 
mote (fiffiBe than Dodular golten among aor 
glcal patienta. 

4 Coogcnital parcnchymatoui goiter la 
abaent. The dlfioae enlargement of the thy 
roid duruig puberty and pregnancy repreaents 
a dlEuae coDold goiter 

5 Parenebymatoua nodulea erf the thyroid 
gland — the fetal adenomaa of the older writ 
cm — cooatltute only 6 to 14 per cent of re 
•ected goitciv 

6 The moat common atrncture of gofter In 
North American aor^cal material la the dlffuae 
and nodular coUold goiter (68 to 79 per cent) 

7 Thyreotoiic aymptoma, accompanying 
goiter are more frequent In tin* country than 
hi any other ao far atudled {70 per cent of the 
auigical caiea) 

a. The North American goiter reaemhiea 
the goiter forma aa found hi European level 
countries (Northern plrt of Gmriany Hol- 
land Ruariao bviand) 

9. A lyitemttic com pariaon of the moipb- 
ology and phyriology of goiter in many diner 
ent iieaa of North America seam to be of 
great practical importance and for Ha a o ccea s 
the acceptance of a onlfom ct ai pfi catfoo 
appeaie eaaentiaL 
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It goes 'Without further comment, that it is 
indispensable for the patient to he absolutely 
qmedy, since moving from side to side mil 
alter the support given to the weight, that 
coughing, vomiting, or sneezing may also dis- 
place the -weight, and that the bed upon 
■which the patient hes may not be moved It 
may, of course, be assumed that these ideal 
circumstances may be found among extremely 
co-operative patients durmg and after the 
third stage of labor, but it is almost impossible 
to conceive that one could ever get a sufficient 
number of patients durmg the first and second 
stages of labor who would be ideal subjects, 
to allow that the apparatus has any value as 
a routine method to record the contractions 
of partuntion 

Aleck Bourne and J H Bum are the most 
recent contnbutors to the graphic study of the 
action of the parturient human uterus Most 
of their work deals mth the action and dosage 
of pituitary extract and the ergot alkaloids on 
the uterus in labor Their efiorts, in 1927, 
toward the standardization of the unit dose 
of pitmtarj' extracts were a decided contnbu- 
tion to the best obstetncal hterature In July, 
1930, their most recent article appeared in 
which they used their onginal method of a 
water filled sj'stem consisting essentially of 
a mbber intra-utenne bag and stem, and a 
drum recording apparatus to determine the 
action upon the human uterus, of several 
commonlj used drags and amesthetics 


Fig 4 The h>sterograph appbed to the abdomen of a 
patient m labor The recording apparatus is also set up 

In the Umted States, M Pierce Rucker, of 
Richmond, has perhaps contnbuted more than 
anyone else to the graphic study of the human 
uterus m labor His most inclusive reports 
embrace the influence of vanous anjesthetics 
and analgesics on the contractions of the 
uterus, the action of pitmtary extract and 
thymophysm, and the effect of ergot He 
took the opportumty, whenever he had occa- 
sion to insert the hydrostatic bag (^ffiorhees 
bag) into the cervix of one of his patients, to 
connect the stem of the bag with a mercury 
manometer by means of a thick wall rubber 
tube The free arm of the manometer was 
fitted -with a float that earned a writing pomt 
and inscnbed its movements on a revolnng 
smoked drum 

A NEW METHOD FOR EXTERNAL 
H\ STEROGRAPHY 

^\^len the investigation with which this 
paper is concerned was first considered, it was 
believed that if any satisfactorj' method could 
be found whereby traemgs of the utenne con- 
tractions might be recorded without subject- 
ing patients to unnecessary' intra-utenne 
manipulations, it would be easily pwssible to 
collect sufficient data in a relatively short 
time with very' little if any' hardship to sub- 
jects or inconxemence to nursmg assistants 
It was realized, especially, that every' patient, 
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Kny atednc mavtinenU, be divided them Into 
CTtiinilc and Intrhaic, the Utter bdng the 
IrTegaUr fetal movemenU and the fonner 
made up of auch eitra-utedae acthdtiea aa 
cou^huJf inecxing deep aoliUng ira/ttmltled 
matenuU irtefkl puUatloeu, beannf down d 
forti, and narremenu of paru of the maternal 
■kektoD aa miibt caoae a<Mitional abdominal 


pf enu re. 

IQ1891 Accond, an Italian odaganappa 
rattB to PolaUkm a, made aeveral de- 

tennioatioos of the aetkiQ o( varkna agenu 
on atenne cootreetkKU and Doehnoff a Gex 
man In 1893 demonatrated alao fraphkafly 
that chlorofonn had a definite deoremant 
action upon cnntrectloni of the utenta In labor 
In direct proportion to the depth to which that 
uuerthedc was adminUtered 

F YVesteTOMih (1893) arenu to have been 
the firit Investigator who objected to the 
mcthodi med by aonic of hi* prcdecoaor* and 
cootcmporaife* In the fidd of atody on^ 
review He argued that to Introdnce a rubber 
bulb or baDoon of a Urge capacity (70 to 
So cubic centimeter*) into the ateru*, gaw 
rUe to the dangeTi of Intia-utertee manlpuU 
tioni that it caojed increased uterine roin 
tnrttom above the nonnal ^ ^ ^ 
»ddcd to the content* of the utem*. and 
It wa* Dcosaary to anwthetUe each pati«t 

txodoce the bulb Into lu proper portion to 
reUtion to the fetu* and . 

To orreome these 

U estermark used a amah rubber bulb ilmnar 



Fk L n rsiwigsjtl- B mMcmndfraaption 

Jjto doaciUtiate pboifcr XT ud nbte M 
phnfm. Tb* oaLkt tota, Z, b conwrtri tc Ua writbe 
■jvUn bj rattw laliug X i4> 


to the nlppie of a child s mining bottle, of a 
capacity of a cubic ce o tlm eten, which be at 
tached to a uirthial catheter Unng tha 
apparatus and a drum recording mechanba, 
he made many very atlifactory and cxban** 
dve observation* upon the duration of labor 
the various phsjca of labor and Ubor paint, 
a* well as the height to which the uterine 
force* rose la mITbmrtm of aiercury dortog 
the aozae of each p*'" 

A departure from all of the procedore* joe^ 
tkoed to record uterine contractloDi was first 
takes by Ruebaamen of the Fnues Klinft. 
Dresden, to 1913 dorutg hU ituifie* of the 
actvn of pituitary extracts espedally la the 
third stage of Ubor but no deicriptioQ of bh 
method was pubbihcd until 7 years Uter la 
19*0 he Included, to a report coocerulng the 
rllnifl «i)d ex p eri aaaatal action of qumtoe 
hydiastii, and crotainln, a method called ex 
temal faysterography which desunstrales an 
■nilnnm dciire to get away from unaeccsuiy 
expemueBtal Intia uterine manipoUdon*. The 
method U no doubt of value for studies con 
ducted postpartiun, but its many shortcomings 
for use to observations conducted during the 
first and second stages of labor are at once 
apparent 

apparatus Is essentUUy a device of 
known wei^t which b cairfolly adjusted and 
supported on a frame by a cord and pulley *0 
that it rests on the abdomen covering the 
utenu. Apparently when the uterus con 
tiacts, the w o^ t ts lifted, and by mean* of 
the cord the evenly balanced writing arm of 
a timed revolving recording drum, to which 
it b attached, U raised and a trmdng b made. 
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Fig 7 * Normal first stage tracmgs vn pmmpara showing double contractions and fetal move- 
ments, left ocapitopostenor position, thrM fingeis’ dilatation 4, No analgesia or anesthesia, 
B, contractions paiMul, patient comfortable between pains, C, patient more uncomfortable between 
pains and compWung durmg contraction, D, patient very uncomfortable and complaining 
•The tnclnti ehowti In RpireJ 7 to sj hive been redrawn to prodnce belter pnntins pistes Photosrapbs of the original 
traanss appeared in the Ihoii. 


air which in turn affects a sensitive rubber 
tambour supporting a wntmg point 
Figure 2 lUustrates the plunger section of 
the apparatus and the air-chamber, which 
have been unscrewed from one another to 
allow one to see the way m which the rubber 
dam is attached and to make more \TVTd the 
relationship which the mtemal end of the 
plunger bears to the diaphragm when mward 
pressure is made agamst the external end 
The metal outlet tube, c, allows the air, com- 
pressed m the chamber, to be transmitted to 
the recordmg system These parts of the 
apparatus are screwed tightly together, and 
supported on the abdomen m a tnpod-hke 
structure, which is fixed by tapes tied m the 
eyelets of the tnpod and held fast by ad- 
hesive straps to the patient’s loms (Figs 
3 and 4) 

The apparatus is apphed to the abdomen 
over the pomt of maximum contraction and 
bulgmg which most frequently is m the im- 
mediate neighborhood of the umbihcus, and 
by mcreasmg or decreasmg the tension on the 
tapes, as well as by lowenng or raismg the 
apparatus m the support by means of the set 
screw the plunger is set approximately half 
its length within its sheath The metal outlet 
tube is then connected by rubber tubmg to the 
wntmg tambour (Fig 5) A glass Y-tube is 
placed m this circuit so that the free arm may 
be opened durmg the mampulaPons of ad- 
justment, thus rehevmg any adventitious 
compression of the air, from handlmg or 
squeezmg the tubes, before the study is begun 
Before each study, the entire air system is 
immersed in water to detect air leaks which 
arc repaired at once 


Abdominal respiratory movements and 
fluctuations of the abdommal wall due to 
pulsations transmitted from the maternal 
aorta, do not affect the plunger The entire 
apparatus with its tnpod support rests on the 
evenly undulating movements of the abdomen 
in the mtervals between contractions similar 
to the way m which a moored skiff rests upon 
the npples of a cahn lake Violent contrac- 
tions of the abdommal muscles, voluntary or 
mvoluntary, or mcrease m the mtra-abdominal 
pressure due to hard coughmg, vomiting, or 
bearmg down efforts cause additional com- 
pression of the column of air m the system 
and superimposed hues on the correspondmg 
tracmgs Fetal small parts, when they move 
directly under or ver)'^ nearly adjacent to the 
plunger, also cause a very transitory variation 
m the tracmgs 

The sensitive tambour, upon which is sup- 
ported a wntmg arm with a small glass pen, is 
part of the recordmg apparatus (Fig 6) 
modified by Mr Dann from a sunilar appa- 
ratus manufactured by the Toledo Techmcal 
Apphance Company, Toledo, Ohio, which 
was designed by him, and Doctor Harry R 



Fig S Normal first stage contracUons of a prunipara, 
no anxesthesia, no analgesia Points A and B mdicate 
where pam was felt and where it disappeared, respectivelj 
Note the irregular intensities, double contractions, and 
fetal movements, F^^ C, Cervxt dilated 3 fingers 
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VMT ibe to ha\'e a hj’dmitatk: ba^ Imcrtcd 
for purpcttc* of •tndy wrntkl cDQ«quently be 
ubjected to at least one additloaal period of 
aoJEsthesa aod that the wookl be )eopardlttd 
by the hazardi of N^^uaJ ezamiaatlon aitd 
cervkal mardpnlatkna, rdativelr irot^oificaat 
ai they may be fn a vdl csodocted matenilty 
fargerv Thk Utt method of ctodj If It were 
to ^ ooDe on a lar|(e enough ecale to be of any 
valoe would reqmre the frequent eefTicea of 
aailstanti to prepare the pallet, rterfUxe and 
prepare the colpeurynter let up arucaUwtlie 
thejMitient aoa avUt with the attachment of 
the recording apparatu* to the stem of the 
beg Valuable opportunlliea might be lott 
too to ftudy a certain patient at a certain 
time, If at that time ddn-ery activiUea were 
K) great — as >TTy frequently occur*— as not 
to be able to have available a ddlvery room 
team. 

From the \dewpoInt of itudy ft was felt 
that the pieaence of a hydrwUtic bag in the 
uteroi or cervix, caosiiig a* it nearly alway* 
doe*, added *timnlation to the force and fre- 
quency of labor contraction*, would not giro 
a fair cftimation of the onlnfluaiced trtcn» 
and that It would be ImpoMfble to »tudy the 
mnnal effect of drug* which arc tald to 
rtimulate the Induction of labor and the In 
temity of c»tablijbcd CDOtraclion*. 

It wa* realised too that an apparatu* to be 
RicnttjfalJy a*cd In routine external by*- 
tefograph> must be ro comtructed u to be 
[jijfniltive to Domul breathing, pal*alioa* 


P« a The rrtdaa m tad U pefet SMWBted ae llw 
iweeaiM cmjus vnh Lhe txDJaer, C T^rvWisOT 
ceolioOid Of the deck, A aad B nwhuM 

om U the rue W leeh rmr | Bteta, each nl 
■rw* be^ revaim t mm Wl 

trajianiitted from the abdomioal aorta., ‘"d 
ordinary movements of tlw patient It ibould 
also be light in wdght, not cumbereomc or 
annoying to the subject tnd emsDy placed and 
fixed in podlion on the abdomen during any 
stage of labor without mterfering with, or 
retarding the course of peogr ea s. 

Such an apparatus was constructed firit 
of bran and then of alamlnum from *ugge*- 
(loQS made by IV)fe*or Sollmann, and with 
the asaatance of Mr ilonrii Dann, of the De- 
partmoit of PharmacDlogy of tbc Western 
Roerve Unlverwty ilcdical SdmW I hart 
oied it endosiveiy with complete success and 
Htislactioo for the accemuiatioa of all the 
data presented In this report The prtodple 
upon which It a based u that duru^ rffb 
ntenoe contraction the anteroposterior tflam- 
eten of the utcru* and the maternal ■hrWnen 
arc Inaeased — the more severe the contrac 
tlon the greater the Increase (see Fig. i) 
Advantage has been taken of these [dienomena 
hy fixing tbe plunger and diaphragm of a 
closed air system to tbe abdornen, so that 
efh contraction cause* a compieasion of tbe 
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Time in hsklr mlnutss 

Fig 12 Ether as an analgesic has no effect upon the progress of labor when gi\en during con- 
tracuons A, Inhalation of approcunatelj i dram of ether during each pain, B, patient is more 
comfortable during pams, C, membranes mtact, nearlv fully dilated cems, D, \omiUng, E, patient 
comfortable during pains, ether contmued, F, ctnnx full} dilated, debvered shortl} thereafter 


except in pathological changes of its contour 
or cells, and in labor Ko Ck Sun, in his work 
on the spontaneous contractions of the human 
uterus, at Johns Hopkins Umversit)^ was able 
to demonstrate these facts beautifully in sub- 
jects ranging from a 6 months fetus to women 
of the dimactenc 

The pamless intermittent contractions 
which also persist all through pregnancy be- 
come painful and mcrease in intensity of 
force and frequency of recurrence dunng the 
progress of labor The contractions, as a rule, 
are at the onset not very fierce and recur at 
mterv'als of from 1 5 to 20 minutes As labor 
progresses, the contractions grow stronger and 
more frequent, and i\hereas at first the patient 
may have experienced some discomfort and 
feehng of fullness in her lower back, she now 
begins to complam of pain and may beg for 
relief 

\Mien labor is well established the uterus 
contracts at inter\'als of from iK mmutes to 
4 rmnutes Each contraction reaches its 
maximum slowly, but the acme is maintained 
onlj a relatively short penod of time before 
relaxation sets in The whole time which 


transpires from the begmmng of a contraction 
to the pomt of complete relaxation vanes m 
different patients and at different times dur- 
mg a single labor Contractions also may be 
double, that is, somewhere before a contrac- 
tion has reached a pomt of complete relaxa- 
tion the uterus may contract agam, the second 
contraction sometunes bemg more pamful 
and mtense than the onginal Contractions, 
too, are not aU of the same degree of intensity, 
especially m the first stage of labor A strong 
and very painful contraction may be followed 
by a mild and weak one, or, one or two weak 
pams may precede a vety firm and painful 
one The penods of lessened work and the 
phases of complete relaxation and rest be- 
tween contractions are no doubt useful for 
the carrjnng off of the waste products of 
muscular acb\nty by the arculatory sj’stem, 
and for suppljnng the fetus with sustainmg 
ox)'gen and the utenne tissues with fresh 
oxygenated blood in preparation for the 
exertion 

Figure 7 IS the reproduction of a tracmg 
made by the contraction of the uterus of a 
pnimparous patient, who had had no agents 


■ 


Time in half minutes 




fig 13 Ttaang^ of a t>-pical low forceps deliver}, ether anasthesia, pnmipara I, Cervn full} dilated B head on 

-tenor ^re^‘K 




SXJRGERY GYNECOLOGY AND OBSTTETRICS 


SO 



Thn* la b«9‘tidiH^ 


FIf 4. T t»B rit k » fm fenc t» •ecned iUi». Note tiad^ 

cxwd br tacrtued pnann ec tnariogikm tB PaUm ««• t pricdptn} 
voter prr'cktitMi M uMknte ot felgtiia 


Trtttricr of tie Deputmcnt of Gcnlto-urinaiy 
Surgery ClereUnd Qty Hospital to record 
the contractions of the human ureter* aod the 
rate of urine 8crw The ink point fnacrfbea ita 
tracingi upon a emtinnoaa roQ of white 
raetabolator paper wfahi ia ruled in tentha of 
Inches. The unjulhng of tie paper b aecotn- 
plbhed by a revoWng cvfindcr at tie end* of 
which tie eveulT wacetl, ^jfked cogs which fit 
Into tic hole* on the edges of the psper The 
cyllhder b made ts rotate by meuta of a dock 
and wa ig fat to that one bch of the 

peper paws a giTen point in 5 minute*, each 
troth of an inch reding therefore representing 
one half of each minute 
It b poadble with this )q?ecblly roSed paper 
casQy and retdllT to read off the time factor* 
in any particubr study tuch u the hiterval* 
between contractkiBS, the daration of time 
from beginning to end of etch contraction, the 
lime necfiwuy for any particular drug or 
agent to affect the tradi^ and so forth. 

No concern ha* been gfren to measuring 
uterine force* by the mercurial mancmeter 
None of the patients cnmplaiiied of any 
great <fl*i»mfort doe to the wel^t or presence 





of the sppoxatDs, snd they often mamfestrd 
conaWeiable Interest In watcUng tie ‘pidnrq 
of ibelr pains, " or IcAmed to prepare them- 
selves for a pain when they saw the writing 
podnt be^n to rbe from the base bne of Ttlaxa 
Uoa danng the ihort interval before t con- 
traction was safficicaUy Intense to aims* 
central re^stratlDn ol pa V 
Neariv filty mdiridual studlca were com- 
pleted at the time of this writing Tracings 
wm made in the fist and second stigts a 
labor under varyini dreumstana*, and the 
cieamt spedmes* cJ each daaa fdmtogTipbed 
for npToductioa In thb irport. 

cHAiAmairnc tsacowi 

Tkt UniMfuMfd er Contnl UUnu in 
Laicr 

Tbe human ulema, Just aa aB ether noo- 
striated rmnculai organs, b Independent of the 
win of the patient snd lU can 

not, therefore be diminbhed or Increased by 
her TOlhion. The uteua contracts palnieniy 
throi^hcrat the greatest span of life of tii 
fauman female arrf even in Intra-uterine We — 
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Fjg IS Note the severe and strong contractions recorded 
before the administration of i^ma! ansesthesia Patient was a 
pnmipara, left ocaput postenor presentation, cervis 9 centimeters 
dilated A, Contractions sev ere, FM, fetal movements, C, patient 
complains bitterly £), i cubic centimeters spmocain were mjected 
between fouri and fifth lumbar vertebrm at i 


duraboa of a single contraction while the 
uterus remains firm 

Graphically the transition which occurs 
from tiie first stage to the second is most vivid 
From the even and smooth curves seen nearly 
always in the first stage, the tracings reveal 
Imes superimposed upon the basic curve of the 
contractions m second stage labor These 
accessory lines are due to the several expulsive 
efforts of the patient which increase the mtra- 
abdominal pressure 

Figure 9 very dearly shows this transition 
at the time of complete effacement and dila- 
tion of the cervix The case represented is 
that of a prmuparous patient, who had not 
been given any analgesia or ansesthesia so 
that an uninfluenced record might be made 
At pomt B on the tracmg the curves begm 
to take on the few accessory superimposed 
tracmgs of early second stage labor, and from 
7 imnutes after that pomt all of the subsequent 
contractions are accompanied by “bearing 


F G 



I ig ij-V The immediutc effect of spinal amcstbesm. 
beptcssion of frcquencj and intensity , increased toniciu 
The base Ime is higher than m Figure t$ p, Immediateh 
after completion of mtraspinal injection, G, patient feels 
no pain during utcnne contractions, and is complctel} 
anasthelic caudal to the costal margin 


down” efforts Due to the fact that the 
graph paper moves slowly (at a rate of i mch 
every 5 mmutes) the semi-volimtary expulsive 
and “bearmg down” tracmgs come very close 
together, and mdividual hnes may be ob- 
scured by the proximity 

Wfith my method of recording the tracmgs 
descnbed above are typical of the second 
stage when no ansesthetic has been adrain- 
istered, and Figure lo demonstrates a 25 
minute penod following complete dilatation 
of the cervix m a pnmiparous patient 

A Classification of the Agents Studied 

The medicaments and agents generally used 
during the first and second stages of labor can, 
broadly speakmg, be divided mto two mam 
groups (i) those which are used to reheve 
suffenng and mental anguish so that labor 
may be bearable dimng its entire course, and 
(2) those which are used to stimulate the 
progress of labor so that the period of tune 
durmg which a patient must suffer wiU be 
shortened The first are gi\ en primarily 



Fiff 15U \nasthesu persists but contractions recur 
Tomal) of uterus approaching complete lelaiation be 
tween contractions near the end of the tracmg E, ■Uues- 
thesia persists and contmued m all for i 5 hoars 
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for tlie relief of pain. The cervli at the tfrrwi 
tViit ftndy wu made wai dilated 7 centimeter* 
and the fetos wa* preftmtlng In the left 
oc df ftopcatoior potItkiEu One can obaerve 
that the Interval* between the aeveral cod- 
tiactkm* vary from ^ minnte to 5 minnte* 
that there I* a variation In the decree ol In* 
teniity between certain of the aevcnl enn- 
trarrtnna, that two and poMfblj three doable 
coctractianft occarred and that the daimtwn 
of tfrne from the beghmlog of the tnoonent 
to the end of the deoanent varle* In different 
coctractloaft from lea* than 1 niinate to neulj 
3 It 1 ft alfto reoftarkibie that altbou^ the 
amtnrtkmi majr reach thdr maiNuum ilowly 
ther do Dot tiinyt 60 to rtadoally an occa 
one fteenu to malnt^n belf at a certain 
levd for a ibort period of time, and then 
aoddcnly Inqrea*e» in Intenrity The Imprcft- 
flnn made bj the movement of a fetal email 
part b abo arparmit in thb exhibit (the qolck 
ccctractlon Qth from the rl^t) 

The contraction* of the atern* In Uhor are 
not poMnl tbrooghoat the entire phtae. For 
a Tei7 ibort time alter the c oct r a et k m be^ 
tb&o b m) ieiBatlDn of pain and shortiy 
brfoTB complete relaxation ha* been reached 



pain disappear*. Pain becomea pcDgreafreif 
more ftevtre from its onset anH b rr^tfittlned 
at Its peak during the entire aone of the 
contraction, leaving gradciUy a* tbe uterus 
relaiea. The letters A and B In Figure 8 la- 
dkato, reipectlvtly the point* on the traanj 
where pain waa first cxpoienced and where it 
entirely disappeared llxse were snalogoaj 
for *D of the contraction* shown- Tbii par 
tkolar Ltadng also demo nitrates, In coo trsst to 
the one d.isaased in the preceding paisgnph, 
the loom periods of time which may be con> 
umeH hom the he ynning to the of COO 
tnetkkna. Here thepOKMd* extend from i 
mloote to 3 wh^ the Interrab tange 

from leas than a minute to over 3. Tbe la- 
<Svidaal vaiiatlona in the intendty of the 
contraction*, too a* weB u fetal movement* 
and a “ double pain are evident hem. 

Tbe uterine forces In the first stage of 
Dormal unobstructed labor perform smnng 
otberi, two main fuDctlona the dHatatian and 
eflacement of the c erv ix. During period 
the padeot bendf plays a more or IcM pasdvc 
idle In that (be is unable to hdp the course of 
labor to any great extent When the cervix 
b fully obliteiated and opened, however 
the pain* take on an cxpoblve character Tbe 
padimt become * aware of a body In her pefvb 
— the pr es enting part of the fetn* — ana sbe 
experience* a desm to expel It Then, with 
the onset of each pain, she fixes her dlsphragm 
and chest in Insplratfon, closes the glottis, 
and by a powerful and rigid action of the 
abdominsl mnsdfs besrs down” or sUi ves 
to drive the pi e am ti n g part to a krwer plane 
In the pelvl^ or onto the perlneom. Tbe 
patient often makes sevenl expoUve efforts, 
shnllsr to the one described, uiroagbout tbe 
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Fig 17 Tracings showing the immediate effect of morphme scopolamine upon the utenne 
contractions m a pnmiparouslpatienL - 4 , First stage, two fingers’ dflatation, no analgesia or 
anresthesia, A, 'patient complauung and verj restless, C, Vt Eram morphine, '/w gram 
scopolamine, i,*sleeping, no complamts dnnng contractions 

X B C ' T> E F 



Fig 17A Tracings showing the effect of two subsequent m3ections of scopolamine m the same patient 
as m Figurii7 V^^iinjection of */*” gram scopolamine, B, patient groamng dunng contractions, slecp- 
mg well between pains, C, restless dunng pains, restful between pains, D, scopolamine mjection of '/*» 
gram, E, \er>' restless dunng pains, sleeps between contracbons, F, rectal ether given 


In Group I are found that invaluable class 
of agents — the anaesthetics and analgesics — 
which when skillfully used, and wisely, can 
be made to transform what is too often a 
hombly painful, exhausting, and tortuous 
ordeal mto nothing more than a vague mem- 
ory of an uncomfortable expenence At the 
Cleveland Matermty Hospital, certain ames- 
thebcs and analgesics, after a long penod of 
cluneal observation, have come to be used 
more or less routmely, and for the purpose of 
confirmmg or altenng the dimcal impressions 
which have been gamed as well as for the pur- 
pose of studjnng the action of several less 
extensively used, and consequently less fa- 
miliar preparations, this investigation has 
pnmanly been undertaken 

T/ie Influence of the Agents Upon the 
Uterus in Labor 

Ether Sir James Y Simpson was the first 
to use ether in obstetne practice on Januarj' 
19, 1847, when he did a version and extrac- 
tion (De Lee) In the United States at the 
present time, ether is probably used at tlic 
time of deliver}' to a greater extent than any 
other amesthctic Because of the safety with 


which it can be administered, its hj^pnotic 
and anesthetic effects upon the patient, and 
the propert}' which it has of depressing the 
mtensity and frequency of the contractions 
of the uterus, ether can be regarded as an 
invaluable drug not only in unobstructed 
labor but particularly in the dystocias which 
are terminated vagmally 

One may control the contractions of the 
uterus with ether, at will In direct propor- 
tion to the depth to which this amesthetic is 
admimstered are the mter\als between con- 
tractions prolonged and the mtensity de- 
creased, and they can be entirely obhterated 
when the concentration of ether has reached 
the surgical degree Conversel}', as the ether 
absorbed by the patient is eliminated, the 
contractions begm to recur and increase in 
mtensit}' and frequenej' at about the same 
rate at which they were decreased This 
propert} of ether is often a hfe saxnng xnrtue, 
as when rapid mtra-utenne manipulations 
must be earned out, when excess utenne 
pressure is being exerted upon the fetus, when 
a contraction nng must be relaxed, when the 
danger of rupture of the uterus is imminent 
due to a weak hjsterotomy scar or to the 
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Ttow to b*lf iidit q 


?1t 6. IV VcttfOM cffKt el K P*la teCfpUfti eo tV murioa coctnokM 
bdi^UVf W tirffoacj md bteafty bcwert tfldcf fttVrn 

»u> ptlnfavi, lifli dJtftd oMhtJtioftr rwUs fftanrlj^ A cWnctiow 
>«TTF^Ql.pi.dcnt vcryratksi B cgMi«cUM»a<V 3 a«damkia.C>nen|U>e(cl- 
tiVn. H snika, kjyWmmertnrt r D peihM Vttnrfap te teti £, petkni 

laiaai uQ daritv ceatnctlcn, enact a Ut oinii^ ptiMi > Acritknel 

(■otnAfan kice m d, teteaittT eoMwVt h«l. 

< B 1 



'Ihm tnbkV fDtaota 


fW iCA fnm JO ntoeto te 8c> plpem eiflc aoyM&t. Ceavan vltk rV*n 
6. NoU tV bcToijed blench eAd ;*bi wnid de uamaiU k C NtlcM mray 
eaaabaij c*d bemo ptb*- O pbbat naevVl nNUoa, bat aat 

kv«l«, *«bc eaBtnctieat, I U*al aat m eata. 

J I L 



IkM hi baB* TSixt** 


rV 6 B- TV tradmepfwx rioilhi t» Ibtni uln briwe tV edada- 
^uSoa el KKKpktM (r%. 4 ) tt V >) taisatM «Aa » A«aihlie lji»- 
/ Ibtlcat Wi. 'ceatet — i— VV t vtkcfal bm «t >7 htUa darisf 

coatraObM K mrls oa* cod a Vtf teem dSatad L, cmUnrcdni* 
aruaii paiket. 


itlKTe ibe pttient • welltrc uid artofort are 
anaWtrcd, arxl tbe ■ecoiui £or brfn^g mat 
tmtoBcrui*. In a mantged UboT com- 
Unation* of drag* fitnn both group* tna y be 
reTW Into n*e according to the amditkica 
jHiTtmofing ^ch IndlNddtal cue. 

The agtnl* with which ihl* ttudy a eWeiy 
coocemed are dawified u followt 
Oroup I 

* ^T*Gw^ •dfJrijt radon— «hc nttiwn- 
b. KlBiInirtntW- 

trlaoatn — 

jjS:=:ff;^J£u:S32r5cri 


*. Ajulfola 

a. HrpndenakadjnloJxtmtoQ — lu orphb e iol- 

(Mle MorpUa* and npeluda* 

b. Rectal.oTCo>cinktdfrdnh> rattan— Gwath- 

toty mlxm« N A Gwithmoy mU 
tore Vo, ^ iloH'^ 

c. Oral •dmiaiirmtfcra — todluin 


OfWrp II 

> Osytoda 

a. Hjffiodniuk. admtahtraiiDfi— pliodtaiy rt 

tract “Ihraropfarbn 

b. Oal adaiialftTaiiDQa— <piialM Mlpfaate. 
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Fig 19 Normal contractions, first stage of labor m a pnmiparous patient, 
cervn dilated four fingers, left ocopito-antenor posibon A, Patient verj 
uncomfortable, effect of morphine and scopolamme ivearmg off, FJf, fetal 
movements, B, contractions painful, C, patient restless, £>, patient m need of 
further analgesia, £, cervix full} dilated 


this gas may even stimulate or mcrease uterme 
contractions Other mvestigators have made 
the same observations (Danforth and Davis) 
AtC m Figure 14, mtrous-oxide-oxygen gas 
was started and given continuously The pa- 
tient was not completely unconscious during 
this penod but the concentration of gas was 
suffiaent to remove all sensation of pam The 
contractions continued at approximately the 
same frequencj’’ with a noticeable tendency to 
an increase in mtensity At A in Figure 14A 
(the same patient) the concentration of the gas 
mixture was mcreased so that 10 mmutes later 
the patient was completely amesthetized The 
contractions continued at the same frequency 
At the pomt where complete ansesthesia 
occurred the tomaty of the uterus was 
greatly mcreased, endenced by the nse of the 
base hne, and the contractions became more 
regular Although the patient showed no 
external evidence of asphyxia it probably 
occurred to a certam degree m the utenne 
tissues, causmg the shght incomplete tetany — 
the incomplete relaxation phases The pal- 
pating hand, alone, would not be able to 
determme this change, and it is therefore 
important to realize that a fetus may be 
subjected to mcreased pressure and be de- 
pnved of a certam amount of oxj'gen ex- 
change, when mtrous-oxide-oxygen gas is 
administered for any length of time to more 
than an analgesic degree 
Internal podahc } ersion, the decomposition 
of a frank breech presentation into a footlmg, 
or e^en the manual remo\al of an adherent 
placenta, can not be safely or con\enientl> 
done under this anasthebc The reasons are 
apparent. 


Spinocatn The use of spinal amesthesia m 
obstetncs has had its da>*s of enthusiasm and 
its days of dension, and today there are 
reports which deny the dangers and comphca- 
tions which other reports charge, accompany 
its use With the possible exception of satis- 
factory local anesthetic infiltration, the con- 
sensus of opimon seems to favor the use of 
spmal ansesthesia for abdoramal dehver)' 
where respiratory, cardiac, or systemic contra- 
mdications to general anaesthesia exist, just 
as in general abdommal surger)'' 

For the dehvery of women vagmally, there 
seems to be a general appreciation of the un- 
rehable action of the spinal anaesthetic (DeLee 
and Greenhdl, 10) upon the tomaty of the 
uterus and cervix, in addition to the effect 
which the drugs used may have upon blood 
pressure, blood loss, and Ae nen'ous sj^stem 
Shock and collapse also occur now and then, 
and \ormting is sometimes a comphcation 
WTutehouse and Featherstone, in 1923, 
descnbed the effect upon the uterus of mject- 
mg tropacocame into the spinal cord with 
the following “WTien the lumbar cord is 
paralyzed by the drug, the uterus always 
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^ 19 -1 ContracUons of the uterus after colonic in- 
suUation of ether without quinine (Compare with Fisure 
19) i. Fifteen mmutes after administration of colonic 
®ther, I ounces without quuune, B, patient sleepmg dunng 
and between pams.C, patient apparentls lerj comfortable 
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'Dat Uil^adiMt«t 


tt. c(«ct of cricpl e rthcT vhii qoMna cpa tb< ii»i n rriK«<« ef Om wtxnjL PatlcDt «w r 
cini -w M two tmfm tttt nfrfj »t ^ P .tW> tRMiiTfirlilii 

ud tnn>w> piikMt B catelc ctbv tMtSadan, a«ac« n rrsliB C> >5 W^Ikte. 

D paltot c m i far ti lJ i ud diM Mt o»»TriJ i >> at h<n)tT» iwdm, fit fatal Tu i a u itr £, tafamk b«t««(s paaa 
maUr md i Pteeal tT d a cnaii i l t f oajfk C CTaaactfaoa ggrt t u q oxi a«d blot, btt patfaat h 

U caUnctktt* dmOai to t^OM bdote BUSadoa, pMtetcoBifortaUk 


iQ&draed admlnk tratlon o( in oxytoxk at 
veil tf wbco rrany oUier ctmJtkna nay itite 
wlim Ubot mnxt b« ctopped. 

Flgort 11 doEKmitnte* mart cDDdu ri tri y 
tte cSect -whlda etbtr bi*. The ttwiig 
npnatrtts 1 mnltipinrat pident vfao it the 
p^t A b enterbit the leccmd iU;e of Ubor 
She hu been illawol to hive three aecoDd 
ctB^ coQtnctbjoi (dwictetbed by the 
nqjcrhnpoied tndo^ of i ri « fitkm l ib- 
(kraiul procure} before etbo im beftm. 
The tot efiect of the ether b to temove the 
Kinl-voluntiry bearing dom” etforts, at 
piiat^ then to deexeaee the Inteiiii^ of the 
contractktns and bmHy to obUterate them 
tlmoat entirely 

Ether b abo very iubfictorfly oied lor Ita 
pain aUeviatini qnallUei alone— ai an anal 
gdJe. When pm In ippcoxtoately i dram 
In a poi^tHy dosed miik or eone at the 
begfamtog (A <*di coatmetion. the RMiiitioo 
of pain b ilmoat entirrfy leiuo Tcd ind the 

pmcremofUbotbootlmpalreil Plrtreitb 

a tndn* of a patient rimHariy treated, and 
DO Influence upon the force or freqooicy of 
the contractiocB b noticeable. 

When ether b vacd aa an analgesic, the 
depth »t whkh U Is being given can be In- 
creaicd so that u the time lor deCvety in- 
prodM. tbe paUent 1. airatbrtlitd M tic 
amiuld HtlnuUy HojplUl tin mcOiod li 
uKd aInMt to the osdorioo of any othw 
W'hea the patient b ready to be deUvered^abe 
u iuMlIietiiKl to Uto 
OTtnalm «re 

•O that the prcpanlion of the 6i^ 
tlm may be cairioDy doM 


veQ (hltted maooiUy In the event the de 
Bvery necaaltates some Intn-Qtoise noidp- 
oladoD aa In podallc venkm and extiactioci, 
or rimpie eiiiaction for breech preaentatba, 
the ancatheiU b contisned until these manen- 
vm ate completed However if the patjcntb 
to be ddivtied with forcepa the ethe r b le 
moved aitei the iorcepa are applied ao that 
the contractioDa may recur Traction oo the 
(oTcepc b made ihj*i vith each conUactioo 
\Vbeit the head b brought down to that plaae 
In the peivn where the chin can be felt throng 
the perineum, the foretpa art len ai ve d tod 
the anrstheali rcLnlorced T^ head b thni 
ddhrted tmder the cotcq^lete couCrol of the 
opeotor and he may ertiaet it dowiy and 
with care, pc eecr v in g the perinenm to the 
greatest otenU Flgi^ 13 repceaenta a tiac 
Ing of a Prpicil low force?* deUverv with 
ether axuesuxaia, m a prlmipaTous natket. 

NftnV'axiAt-o x y M yor Pile*^ about 
1776 tot prepared thb ns, and Iti anxs- 
thetlc pjopertlea were £« described by 
Humphrey Davy aui by Welb. T^<imnnd 
Andrews, of fJAwyv in 1S68 was the first to 
adminbltr it combined with oxygen, as a 
afe and ntbfactmy anaatbetic (SoHman, 
Lockhardt) 

When nifrous-oxiJe-oiygen b admlniilcred 
duilt«Ubor it acts purely IS an anesthetic or 
inalgmic, srith no depreawnt effect upon the 
cootractlng uterus. I hive been mablc to 
cans* any cnaatioQ or dliniimtion of the 
fmjneocy or Intensltv of the cootracllcou 
regardias of the depth to which the gu Eld 
been iximinbtered. On the other hand, several 
of the iridngs bear out the contention that 
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Fig 21 The regular contractions of the uterus during 
labor of a multiparous patient, m first stage, no analgesia 
or anasthesia A, Contractions painful, B, patient restless 

occasionally has the effect of hastening labor, 
in others it may have no effect upon the 
progress of labor, in another group it may 
retard progress for a very short time, and m 
nearly all patients it affords temporary rehef 
from suffenng 

Generally, experimental evidence regardmg 
the action of this drug upon the contractions 
of the uterus m labor pretty well fits m with 
Hensen’s opiraon, that in moderate doses 
morphine has htde or no effect Rucker (29), 
however, demonstrated a traang made by 
mtemal hysterography, in which there was 
decided diminution in the frequency of the 
contractions after the hypodermic adminis- 
tration of y 6 gram of morphme, and at the 
same time called attention to the climcal fact 
— often obsen'ed m practice — that an increase 
m utenne contractions may follow a small 
dose of morphine 

In animals morphine has no effect upon the 
normal contractions of the uterus tn situ, but 
when applied to the excised uterus, the tone 
IS somewhat increased (Sollmann, Barbour, 
Barbour and Copenhaver) 

The several obsen'ations which I have 
made upon the human uterus in labor after 
the admimstration of morphine agree with 
those made by' the mvesfagators quoted 
above In addition I also ha\ e tracings which 
Mould seem to agree Mith the results of 
Bourne and Bum (5) isho say' “Morphine 
lessens the frequency of utenne contractions, 
but the pains pass off more slowly ” 

These wnters assume, however, that since 
the contractions pass off less quickly than 
before, the Mork done bv the uterus is prob- 
ably as great or e\en greater than before, 
despite the lessened frequency I beliexe that 
this conclusion is not soundly based, since it 


Fig 21 A Tracings demonstrate no immediate effect 
upon the contractions of the uterus after the oral adminis- 
tration of sodium amj-tal, 12 grams C, 12 grams sodium 
am>-tal was given bj mouth, D, contractions harder, E, 
patient sleepmg soundlj between contractions, is onlj very 
shghtlj restless during pains 

IS not the tightly contracted organ which is 
of value, from the mechanical standpoint, 
but that it is the penod of increase, or in- 
crement of the contraction which is effective 
Figmes 16, 16A, and r6B illustrate the 
average effect of y gram of morphme upon a 
pnmiparous woman m early first stage labor 
Fifteen rmnutes after the administration of 
the drug, hypoderrmcally (Fig 16), the pa- 
tient began to feel sleepy and for the next 15 
mmutes the mtensity of the contractions 
appear to have been lessened to a sbght de- 
gree, although the time mtervals of recurrence 
are mamtamed For the next 45 mmutes 
(Fig 1 6 A) the contractions agam reach their 
former intensity' but the mtervals between 
them are very shghtly' prolonged, and the 
penods of relaxation for each mdixudual con- 
traction are increased Thereafter, the trac- 
mgs return to their appearance before the 
adimmstration of the narcotic It is most 
noteworthy that not only did the patient have 
an almost complete rest for over hours, 
from the effect of the morphine (and at the 
end of that time she was merely aroused by 
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Fig zr B F, One hour and fort\-fi\e minutes after 
sodium amytal was administered Conlraclions regular 
and forceful patient comfortable C, Contractions more 
frequent and stronger, fT, patient sleeps \en soundlj be- 
tween pains Mov e$ about with pains 
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TbM tn faUf ntntw 


Fk. •» A. Tte tSrtt M vn* Om cmtnctlcaB k U pnkay tb« Uts 

Tik. (Caomn atU fV m ) C ntkm Mkq) D puxu Ucoskic raalM. 
kai 1 km tfUr tmtii (eat fiDgan dihaow 


contnct) tad it doa not rtUx antO tbe drug 
cf»fcr« to act &I«tzg0 dact tbit time, cdd 
cloded tbit tbe loie^Q oi o 7 cubk erotl 
metef of 1 to pet cent tolutloo of itovslae 
proroked 1 hnwrUmldtj of the atemi, and 
BtroToe ind Bom condudc tbit itonloe 
btra^inillT doa not Inhibit the ajaliiclloai 
0/ tbe utenu bat Interfere* with oomplete 
rtlantkm between piini- 

On tbe other bind J V* Krf» m.y% that 
caudal aiucitberfi produce* a certain amoant 
of Inertia of tbe nteru* In pnchcilly evenr 
oae while Henry and Jiur rerort that U 
cpidoral anieitberii b firm too higb there b 
jWrr from ulerine b jmoii ' ba ge doe to 
iDertk and that in tbe low type there b no 


utenue anotberia. 

For tbe poipoae of fludy we hare mMed 
jnioocaln" IntmpfnaDy and hi\T reojnkd 
liiZolnakms ol the atera be^ «i»l 
•Iter Flltire 15 repremU t^ 
erf • prtnnreiroui piUeot (9 ceoUiMtc™ 
fiUted! before J cubic cetiUraeten of ipln.^ 
cmln .ere Ittjectetl .t poMf 
™«„u tbe itmDedkte 
SSfoSon b tbe fretittetto' •od 
tetJtr ol »reerel eootrectBM foe . period ol 


jO minutes before they resomed tbdr prerioQs 
ebarseter and a rbe of tbe base line inSat 
mg rdantloas to a lem degree than before the 
mtnsfacaJ injectioa. Tbe looeated tone per 
■iated for 45 mlnotes until, In Figtcre 15B the 
relaxation* between contnctloni leemed to 
fa0 to the orlpoai base line 

Tbe patient wa* free of labor paua for near 
ly t boor* after tbe Injection tbe region of 
aiucsthesia extending from the coital nurgin*. 
However the camx wa* not compJetdy 
<CIated until nearly 4 hour* after tbe ipfoai 
Injection and ether Inbalatfen* hiH to be ^ven 
to alleviate the recurring pain. It b fntereit 
ing to note In thb case that when delivery was 
attempted tbe vertex wa* found to bo in the 
left ocdpitoposterlor podtlon and above tbe 
brim of the pelvis and that attempts to denver 
by Internal podalk venion were frustrated 
by a tonic uterus. laparotiicbelotomy was 
resorted to The patient nude an urtcvenlful 
recovery and tbe coniUon of the baby was 
good. 

Iforafajw, Clinical rrperieiKe with the 
admlnmiatioD of morphme during labor 
naUcate* that the action of that drug is not 
always tbe same Upon some patients It 
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ether If the morphinc-scopolanune routine 
IS earned out with due regard for the tune of 
expected dehvery, no baby suffers any re- 
spiratory depression from the drugs If a 
baby does have simple asphyxia at the time of 
dehvery, the delay in respiration is not due to 
the hypodermic analgesia, but rather to its 
havmg absorbed a share of the general 
aniesthesia which made the mother uncon- 
saous Gentle manipulations mvanably start 
respiratory efforts, and regular normal breath- 
mg follows immediately thereafter 

Scopolamine combmed with morphine has 
no characteristic effect upon the uterus m 
labor, other than that which is seen from 
morphine alone Just as morphme generally 
does not mterfere with the normal progress of 
labor to any appreciable degree one way or 
the other, so is it when the treatment desenbed 
at length above is given Figures 17 and 17A 
give a fair idea of the usual effect 
In the first senes (Figs 17 and 17 A) there 
IS somewhat of a depression in the mtensity 
of several of the contractions foUowmg the 
imtial dose, but labor continued After the 
effect of this hypoderrmc mjeebon seemed to 
have worn off — a penod of about 45 minutes— 
the contractions assumed their previous de- 
grees of mtensity, despite subsequent ad- 
mimstratioiis of scopolamme alone The 
patient was reheved of all mental angmsh 
and whatei’^er suffermg she may have had was 
manifested only by her restlessness dunng 
contractions as labor advanced 
Gwalhmey mixture No 2 On May ii, 1923, 
James T Gwathmey, M D ,et al , with ansion 
toward an ideal, presented a pr elimin ary re- 
port before the Allantic City Medical Soaety, 
entitled, “Pamless Childbirth by Synergistic 
Methods” (14) This was the first chapter 
in the history of what has now become a 
nationally known and widely used method for 
alleviatmg suffermg dunng confinement It 
has no doubt been one of the better contnbu- 
tions m the way of a safe and almost “fool- 
proof” analgesia for general use in obstetnes, 
smee the begmmng of this century^ Bis 
recent report (13) mcluding a study of more 
than twenty thousand cases, proves con- 
clusively the \alue of the method m general 
obstetne practice 



Fig 23 These tracings represent the effect of th}- 
mophysui — ^Temesi’ary — ufwn the uterus in labor Note the 
increased frequency, mtensitj, and toiuat>, and compare 
mth Figure 22 Patient was a u para, cenu was dilated 
three and one-half fingers, presentation was right ocopito- 
antenor The first arrow mdicates the injection of 7 mmim s 
of thjmophysin, the second arrow, beginning relaxation 

The Gwathmey techmque (8) is not 
followed imphatly in the Maternity Hospital 
of Cleveland, but the ether-oil colomc m- 
stillation, somewhat as he desenbes, is very 
often used as a supplementaty analgesia m 
pnmipaious patients who are bemg carried 
on morphme-scopolamme, and in multiparous 
cases, combmed with the oral admimstration 
of “sodium amytal ” 

The mixture No 2 which we use is com- 
posed of 2 5 ounces of ether, 3 drams of 
alcohol, qiumne hydrobronude 10 grams, and 
suffiaent hqmd petroleum to make a 4 ounce 
mixture ITus mixture is used by us very'' 
often, and its effect when administered 
rectally has a profound tendency, in most m- 
stances, to give the patient rehef from pam 
and to cause sleep for varying lengths of tune 
Its effect upon the contractions of the uterus 
are almost ml, and are so shght as to be ig- 
nored, although there may be a period of 
from 5 to 10 minutes after the administra- 
tion of the mixture m which the contractions 
are shghtly decreased m mtensity But this 
very'- shght prolongation of labor is certainly 
compensated for m the comfort of the patient 

Figure 18 IS tyqiically representative of what 
happens to the contractions of the uterus 
after a colomc instillation of ether-oil, con- 
taimng qmnme 

Gualhmcy mixture No y This mixture does 
not contam any qmnme or alcohol and is 
occasionally used by’ us in any’ case where 
possible stimulation of the uterus is to be 
avoided, as m patients who hav’e had previous 
caesarean sections, or where the contractions 
are already extremely’ intense and recur very 
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tlie cxmtnctiooi) bat thit labor profrcned, 
tbe cwrix feotn *pproitmi.tety i 

ceDtimcter to 3 centfmetga. 

gnra tooTpUnc hks TU tBuked or prolonged 
deprmlng ^ect opon the aterloe oontnc 
riftp* of tn Ubor it b often used 

u a test to (Ma:ent{j.te tnu £raia ftiw labor 
AlfflDjt uiTuiibiy mondd« will nop the 
conttactieitt of tbe atenis when labor b false. 

Rcferexice was made ta a preoe<Sng para 
graph to tbe oocaakmal dlnkal effect M toor 
phlne^ta ttiniaLatiiig actkiiL Often a paticDt 
wbo bat been In labor foe some time actd hss 
TrrfiV little or iw ptogresa, la given a hypo- 
dmnicofnwTpliloe andabcrtly tbereafterthe 
cervtE b c ump wtcly opeoed and daftrerr may 
loDcrw at once, Thb reaction b proUbfy doe 
to 1 comlioatloD of tbe relaxation of tbe cervix, 
an bereaaed tooidtr of the uterine musde 
and a general rtfreahment of the whole organ' 
bm rod tlDf from Induced psychic IraiiquIUty 

lltrtJuM tfiW In 1901 V 

SteinbMcbel Cj4) ^ morphine and 

tcopoUmiiw in obstetria and Can* and 
Kroenlg a chnkal rue of thb combbatioo In 
tbe Unbrrrity Women a Hc^tal of 
bwenkatnrn. The first vran of the combtoed 
ase of these dniga were mnlted to Europe, bm 
after a ware of eatbmUsin in the Unlled 
States Ribaeqoent to that time It was 
or lc» atandooed ai a rtwline analeesb in 
Uofrerrr lo a few dinka In thb anu^ 
trv at the preaeot time “twffigbt aJe» 
iil«,Ubu«d bulth.n«U»dU.»^ 

L«) For Oro draida the i»t of nttiplitot 
uA KopoUmliK hoJ bra fobll" lor pel- 


mlpaiona pabeab in tbe Oerdand Maternity 
Hospital, and there has nerer been any 
queatke of cfiscnntijTnlnj ib use (BliD 

On the basb that If pvtn too ckne to tbe 
time of dellveTT it may canae depc es don of 
reqiiratioQ In the babr the treatment b not 
atarted when ddfreaty dther vaginaHy oe 
abdnroinallT a expected within 4. ho^ Other 
than for tha contia4Qdicatwa, rnorphlne and 
scopobmioe ara never denied a patio t. 

As aoon as a primlpareua patient be^ns to 
coanpbhiof pain or (Oscomfort she b gHnm 1/6 
grMn mornj^ and 1/150 grdn scopolsmbe 
hypodermkaHy Forty tive minute* bter t 
hypodermic injection o< i/»oo grain of 
acDpoUmine a given to be foflowtd in another 
45 minute* by t 400 grain of the same drng 
From that time on she receive* every iH 
hours, ■ahseqwnt doses of r , 400 grain imtfi 
It b cytimated that the patient wiU be ready 
to be defivered in ^ to 4 hour*. Occarinnally 
a dose of scopolainme during tbe c miise will 
be comhmed with an adthtional doae of mor 
pfaine t/6 grain, if tbe coune of labor b un- 
ofuaHy slow or If the patmt seem* some- 
what restkM. Anuiewa b complete in tbe 
greatest majority of patienta, and once- lo a 
wiiOe a patient may recall aomc unimportant 
Incident concerning her care or an examina 
tioo but there b no memory of pain. 

Sooe deliveiY of a patlrat uiaally occur* 
arithin » to hours after the beginning of 
s»^nd stage labor the Injccttoo* of acoPDla 
mine are stopped when (he cervix b dflated 
about 8-5 centimeter* and analgetU b con 
tinned by Inhalation* of ether or nitrou* 
prtrW ttyipn or a cokinic Instllblkm of 
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Fig 25 The possible effect of the admimstration of qmmne sulphate upon the labor of a 
pnrmparous patient. Some mcrease m frequency and mtensity of the contractions is noted 
15 minutes after the drug was giv en, which action may ha% e been due to the drug 4 , Cervn 
three fingers dilated, patient had had no analgesia or anaesthesia, B, contractions v ery painful, 
C, quinme sulphate, 10 grams,/), patient restless, E, patient very uncomfortable 


general condition Avertin should only be 
given "when ample assistance is available in 
case untoward reactions occur, and equipi- 
ment for carbon-dioxide-oxygen administra- 
tion should be at hand A patient can not be 
left in the care of any one other than an 
anaisthetist or very well trained nurse 
assistant after the administration of avertin, 
but a student nurse can easily be trusted with 
the n elfare of a patient after coloiuc ether-od 

An e-xamination of Figures 20 and 20A will 
reveal a prolongation of the mtervals between 
the contractions after the insUUation of 
avertm, as compared with those before the 
drug was given 

Sodium amytal Doctor Bill suggested the 
oral adnunistration of sodium iso-amyl-ethyl 
barbiturate, or “sodium amjdal Lilly,” in 3 
gram umts, for multiparous patients, at the 
Cleveland hlatemity Hospital, about 2 years 
ago The analgesia and amnesia which this 
drug produced dunng the first stage of labor 
in doses from 9 to 15 grains was most gratify- 
ing and its use is now a regular part of the 
analgesia routine for multipara; Combmed 
with colonic instillations of ether-oil, patients 
are very satisfactorily earned through the 
greater part of the first stage of labor With 
inhalation amesthesia for dehvery, childbirth 
and confinement becomes practic^j'^ painless 
for the multipara to whom one might hesitate 
to give morphine hypodermically because of 
the uncertamty of the time of dehverj' with 
consequent respiratory depression of the baby 
Soon after she is admitted, the multiparous 
patient is given g grams of the drug by 
mouth, and within 15 to 20 rmnutes the pa- 
tient IS usuall}'^ sound asleep and may not even 


stir during contractions The average patient 
rests from lyi to 2^4 hours with this dose, and 
when sleep becomes hght a subsequent dose 
of 3 to 6 grams may be given without hesi- 
tancy WTienever it is considered desirable, 
ether-oD. is given bj’’ rectum, and there are 
no contra-mdications to the combmation of 
these two preparations except those local con- 
ditions of the descendmg colon and rectum 
which preclude the ether-oil 

There has never been any apparent danger 
to the baby from sodium am^al, but very 
occasionally a patient has become exated 
rather than tranquil from its use In the 
latter cases, ether-oil by rectum (which may 
be repeated in 3 to 4 hours) usually suffices to 
quiet the patient 

Sodium amytal has absolutely no depressing 
effect upon the contractmg uterus m labor, 
nor does it have any tendency to mterfere 
wnth complete relaxation of the utenne mus- 
culature m the mten’als between contrac- 
tions On the other hand, the drug seems to 
cause a very desirable relaxation of the lower 
utenne segment Dilatation of the os is, 
therefore, often more rapid than would 
ordinarily be expected, and for this reason the 
contractions often become more intense — but 
not painful — under the influence of this 
hypnotic 

The senes of tracings m Figures 21, 21A, 
and 2iB are most interesting In the first is 
represented the regular painful contractions 
of the first stage of labor in a secundipara, 
who had had no medicaments for the rehef of 
her suffenng At point C m Figure 2 tA, 12 
grains of sodium amytal were given by mouth 
Despite the fact that the contractions became 
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'[)»« fa bklf nlaatci 

Ftc. H- "F&W Uber pKfw b^bcH te • n tcm, tij tba 

htntiwi W lo ftiUM d qoMaa MlphM Q uhira had back (htn to 

lahiDtt* befon «urtla( ttWlo( Pa£m na d cflwtJ ahtr • period af co*- 
pltta coattioB of cstitncritaa abeut n boart ktci 


rften. Allhcnifli the eflect o( quinloe opon the 
atenn, in l&boT t» sud to be one o{ ttu&oU 
tioo it U weU koenm dhiksSjr th*.t it tettuDf 
(aVW In miny Itmuncci. However thU dn^ U 
adnded, for iheorellcil If not for pr*ctiC»l 
reuoa», io the coDdltlaQt eJrcbdy meodooed 

There h only i very htUe contrtit between 
the traane* Uken where qoinlae wm In- 
duced and where It waa excluded In the 
oolouc tostHULkiiu. 

Figure Dluilratet the tradogi recorded 
upon a pr^paroui patient for js mimiiea 
begiinuni 15 nusutei after a coboic iattflla 
Iko of ethe* without quinine- Very htUe U 
any muted (fiSereace can be teen In these 
tradngi and thote of Figuie 19 taken over a 
period of so miaatei before the analgeda wai 

^ Aeertla tribmmethanol or ivcrtin fluid 
which ha» had a rather wide oMge in Europe 
u a rectal anrathetlc for »ar|^ ca»e* bM 
beat recently used In the United Stale* In 
breaker cot>central»Ma for oMtctrkal anal 
All repcjit* regarding lU value are not 
ctTOBlly cnlhuiiaatlc Wt rtjoal of the writero 
that cioae watch mmt be kept for ^ 
dence of nn^iiatory deprwsloo and loweacd 


blood prepare. . 

Death* due to thh drag have been reported 
la the htenture hot Naujok* bcli^ t^l 
not an ol than were doe to the drug lljclf but 
rather to oceolNt dose* or faulty tfchnlqi^ 
The Imrortant thing bowerer b that death* 
haveWVwreditmse. . 

Avertln doe* produce J“ 

unaDer do*es anaJeMU- but a* ^ 

of Meriern Reaerve Unii-enitT have pointed 
in ibdr experimental 
So, In rats, the 

JSo b quite Umited. It b, tbe^ ^ 
given In gaxn\ fOTgav a* a preilndnary to a 


fortifying general or V>cal tnaatberit and 
given in obatetilc*, in concentratloQ) rail to 
great, a* an tnalgesa at the end of the first 
stage with a general anesthetic for deCrery 

I have found that avertln |iven by rectum 
in the proportion of 60 mHUgram* per kflo- 
gtaxn ol body weight— the reconuDeuded cca- 
ccnlratlon for o^etrical analgesia— has no 
marked influence upon the cnntiactfeQS of the 
dteru* other to prolong greatly the lu- 
temU between ibero for sSont 45 mlnnto 
after the acfaniniscratiotL Dunnf thU pedod, 
the patacat U tauaDv very qtriet and ifeeps, 
but very frequent oWmilon* tie made of 
her hloc^ p tess mt and mpiiatCFry ate dming 
the first *s to )o minute* of tm* period « 
rest. When the tfoac^ themoharioo trglas 
to wear of at the end ol 45 to 50 Ecdicuta 
foOowfQg it* adminbtxation, the uterine 
tractlota resume tbefr former frequency aod 
painfulneaa and the patient becomes rntle**, 
oocaaonalJy urunanageabie. Inhalation anal 
fcria b invariably raorted to m order that 
the patient may to kept comlortalie:. 

Although preparation does produce 
astbfartory analgesia thcreKem* to be nothing 
Id mommend Its use whtm compared with the 
rectal hiitflbtiQQs of cthcr-oQ mixture* for 
the saioe purpose. As a matter of fact, coin- 
paiboD highly reciwn mends the Utter Avertln 
when given in a comraiativcly bannlesa doae 
gives a period of anslgcsb auid rest which at 
it* be»t does not extaid over 45 to 50 minnte* 
whereas the Gwaihmey mixture* prodoce a 
period of rest and relwtion free from pain 
lot an boot as an average and a inbaequcfit 
period 0/ from 30 mlnnies to an hour oi com 
fort. Uterine cooUactioQ* are interfered with 
to a ksa degree by coJonlc etber-oO InstUb 
tkpu* and ft b unjwcwaary to take ipodftl 
pceeautiota for the nfrty of the patients 
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Fig 25 The possible effect of the admuustration of quinine sulphate upon the labor of a 
pnnuparous patient Some increase in frequency and intensity of the contractions is noted 
1 5 minutes after the drug ivas gi\ en, which action maj ha\ e been due to the drug A , Cervix 
three fingers dffated, patient h^ had no analgesia or aniesthesia, B, contractions i eij pamful, 
C, q uinin e sulphate, 10 grains, D, patient restless, E, patient \ ery uncomfortable 


general condition Avertin should only be 
given when ample assistance is available m 
case untoward reactions occur, and equip- 
ment for carbon-diovide-oxygen admimstra- 
tion should be at hand A patient can not be 
left m the care of any one other than an 
amesthebst or very well teamed nurse 
assistant after the administration of avertm, 
but a student nurse can easily be trusted with 
the welfare of a patient after colomc ether-oil 

An exarmnation of Figures 20 and 20A will 
reveal a prolongation of the intervals between 
the contracbons after the instfllation of 
avertm, as compared with those before the 
drug was given 

Sodium amytal Doctor Bdl suggested the 
oral admimstrabon of sodium iso-amyl-ethyl 
barbiturate, or "sodium amytal Lilly,” in 3 
grain umts, for multiparous patients, at the 
Cleveland Matermty^ Hospital, about 2 years 
ago The analgesia and amnesia which this 
drug produced durmg the first stage of labor 
in doses from 9 to 15 grains was most gratify- 
ing and its use is now a regular part of the 
analgesia routme for multiparre Combmed 
with colomc instfllations of ether-oil, patients 
are very satisfactorily earned through the 
greater part of the first stage of labor With 
inhalation anaesthesia for delivery, childbirth 
and confinement becomes practically’' painless 
for the multipara to whom one might hesitate 
to give morphme hypodermically because of 
the uncertainty’ of the time of deUvery with 
consequent respiratory depression of the baby 
Soon after she is adnutted, the multiparous 
patient is given g grams of the drug by 
mouth, and within 15 to 20 minutes the pa- 
tient IS usually’ sound asleep and may not even 


stir durmg contractions The average patient 
rests from to 2^ hours with this dose, and 
when sleep becomes light a subsequent dose 
of 3 to 6 grains may be given without hesi- 
tancy WTienever it is considered desirable, 
ether-oil is given by rectum, and there are 
no contra-indications to the combination of 
these two preparations except those local con- 
ditions of the descendmg colon and rectum 
which preclude the ether-oil 

There has never been any apparent danger 
to the baby’ from sodium amytal, but very’ 
occasionally a patient has become exated 
rather than tranquil from its use In the 
latter cases, etber-oil by rectum (which may' 
be repeated m 3 to 4 hours) usually suffices to 
qmet the patient 

Sodium amyTal has absolutely’ no depressing 
effect upon the contractmg uterus in labor, 
nor does it have any tendency’ to mterfere 
with complete relaxation of the utenne mus- 
culature m the mters’als between contrac- 
tions On the other hand, the drug seems to 
cause a very’ desirable relaxation of the lower 
uterme segment Dilatation of the os is, 
therefore, often more rapid than would 
ordmanly’ be expected, and for this reason the 
contractions often become more mtense — but 
not painful — under the influence of this 
hyrinotic. 

The senes of traemgs m Figures 21, 21 A, 
and 2 iB are most mterestmg In the first is 
represented the regular paiSul contractions 
of the first stage of labor in a secundipara 
who had had no medicaments for the rehef of 
her suffermg At point C m Figure 21 A, 12 
grams of sodium amytal were given by mouth 
Despite the fact that the contractions became 
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tions similar to the action of pitmtarj^ ex- 
tract, and \ngorously condemned it 

Three studies i\hich I made gave recorded 
tracings very similar to those seen dunng the 
investigation of pituitary extracts— an m- 
crease in frequency and mtensity of the con- 
tractions with a lessened degree of relaxation 
betw'een contractions Figure 23 is typical 
after the injection of o 5 cubic centimeter 
If an oxytoxic with the properties of 
pituitary extract is desired, let pitmtarj-^ 
extract be used Pitmtarj’- extract is stand- 
ardized, its dangers in first and second stage 
labor are widely known, and its virtues in 
third stage labor are recognized Thymo- 
physin IS an unstandardized preparation of 
varymg potency extended to the medical 
pubhc with glowmg protmses for its abihty to 
shorten labor safely — and already a case of 
rupture of the uterus has been repiorted follow- 
ing its adnaimstration 

Quimite SoUman says that quimne stimu- 
lates the contractions and mcreases the tone 
of the excised uterus De Lee (9) gives the 
percentage as 30 of aU cases of women at or 
near term who begm to have labor contrac- 
tions after the adimmstration of qmmne and 
says that, dunng labor, quimne occasionally 
may aid the weak contractions of an uterine 
inertia 

Yet it IS known chmcally that very often 
quimne has no apparent effect, even when 
given in repeated doses, and that it may, on 
the other hand, cause fairly severe mcrease in 
tone and intensity of the contractions Its 
effect in 10 gram doses, by rectum, has been 
considered under the discussion of rectal 
analgesia 

We tned quinine in 10 grain doses in 3 
patients at term uho had had no labor con- 
tractions In tx.o of these instances there 
was no sUmulation of contractions but, in 
the third, feeble pains occurred which lasted 
for about 45 minutes and then subsided com- 
pletely for 72 hours, when labor started spon- 
taneously (Fig 24) 

Figure 25 represents a tjqncal paUent in 
established labor nho was gixen 10 grams of 
quinine A slight mcrease in the force of the 
contractions seems to ha\ e followed, but wnth 
no appreciable effect on the course of labor 


It appears from these few obseiwations, and 
the observations of others in the climcal- 
expenmental use of qmmne in labor, that the 
powerful effect of q uinin e upon the excised 
utenne muscle suspended in a bath is a very 
unsatisfactory gmde to its effect upon the 
partunent human uterus and that its value in 
parturition has been overstressed 

SUIQIARY 

1 A review of the histoiy^ of methods 
which have been hitherto used for the purpose 
of studjnng the contractions of the human 
uterus dunng labor has been made and 
presented 

2 An onginal method for external hyster- 
ography has been devised and descnbed, 
whereby tracmgs of the contractions of the 
human uterus in labor maj’’ be easily and con- 
vemently made dunng the phase of the first 
or second stages of labor This method is 
entirely harmless so far as the patient or 
fetus IS concerned, and can be satisfactorily 
apphed and used without aid 

3 Tracings have been exhibited, demon- 
stratmg the normal first and second stages 
of labor and their characteristics have been 
pointed out 

4 The reactions of the uterus dunng labor 
and at term to some twelve drugs have been 
studied graphically to correlate prenous 
chmcal impressions with expenmental e\a- 
dence 

5 Ether depresses the contractions of the 
uterus in direct proportion to the depth to 
which it IS admimstered, and when given as an 
analgesic in a semi-closed mask in dram doses 
It reheves pain but does not retard the 
progress of labor 

6 Nitrous-oxide-oxA'gen gas when given 
either as an analgesic or anaesthetic has no 
depressant effect upon the contracting uterus 
When given to the degree of surgical anais- 
thesia It may cause an incomplete relaxation 
of the uterus between contractions, with the 
consequent piossible danger of excess pressure 
upon the fetus 

7 Novocain, gi\en intraspmally in the 
form of spinocain causes complete anaesthesia 
for about 2 hours, with a short penod of de- 
pression upon the utenne contractions This 
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drug Indocn an increajed tonjaty of the 
uterine tuton. 

8 The tction of morphine tulphate In 
labor b almost ahrava to gi\'e temporary 
relief from auffeiing bat the effect upon the 
coQtracrioQS of the uteroa in eatabbshed labor 
U not marked. Occailoaallv it mar depress 
the contractkirts for a short tune bot It 
retards labor an unapprcdable amount 

9 Ulien scopolainlne b combbied with 
morphine the effect upon the Uterus U 
practically tbe same ai with morphine alone 
Thb cDfnbioaban when gi\‘en as described, 
makes an exceffent antlgab for primipamu 
patients, with do 111 effect to the mother or to 
the fetus. 

10 Tbe coionic InstlOatioD of ether with 
and without quinine, has practical!) the 
mne effect — to give excellent analgesia with 
a very ihght depreuIoQ of the contractioas of 
the uterus. 

11 Av'ettin, or trlbrooethanol, gi:%'«i rec 
UQv lo the dose of 6o mifltgraas per kHogram 
of bod) veight as an analge^ b unsatis- 
lactoiy and bas no \irtaes wbkh reoonmtaid 
its use in the dosage meoUooed. It does not 
depress the contractiocts of tbe uterus but pn>- 
longs tbe interraU between them ontheolher 
hand thc analgesia does not last nlScieQtly 


JoM to warrant the ^ledal care and coocem 
whkh all patients who bare recel^-ed the drug 
must get. Many patieuu become unmanage- 
ihJf when the effect of the drug becocuci light 
Coionk ether b by far a more supeiwn 
gjifli^esc for rectal adminbtratioa. 

I* Sodium amytal (»dium bo-amyl-etby! 
baibftniatc) m an exceOent analgtsK for oral 
ftdmlnbtratkm especblly In mulliponnis pa 
timU and when combined with rectal ether 
oQ InstnUtiota fivtt a practically pamlesa 
coofinnncnl and childbirth. It docs not r^ 
tard labor at all In spite of the fact that with 
from 6 to i* gnms of tbe drag patienU My 
rest Of even sleep from i to 3 boors ^th no 
discomfort Its \ah»e can not be estimated 
too highly and there b no evidence which 
polnU to any harmful effect upon roolber or 

Tb)-mopliyiin, an extract of thymus 
and mtultary has been considered « u^ 
atiixtdued and unsafe preparation by the 


AmeTKan Mcificnl Asaodabon and Its use to 
shorten bbor has been condemned. Itsactiou 
b Identical with (Eluted extracts erf pitnitsiy 
and should be entirely avoided. Vim s 
pmrerful ox)rtaxK: b d^red, a standanExed 
and known preparation of pituitary glaad 
abonid be ns^ 

14. ntmtary extract given hypodetmiciDy 
m doKs of 3 to 3 minima stimulates the coa- 
tnetions of the uterus in force and freqocncY 
but it also causes an mcomplete rebmtkn 
between contracdons — an incomplete tetany 
—for a period of 10 to 30 minutes. The drug 
b dangerous when gi\'eQ inadvisedly daring 
tbe first or tecond stage of labor 

15 Tbe action of quinine U undcpeodsble 
in labor and late precnaoc) but in »me cues 
It hu an oi y ioxk eff^ 
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drof ladocft an locreaaed tooloty of the 
nterine tuna. 

S. Tbe action of morphine adphate In 
labor tf almcrtt ahrays to give temporary 
relief from fuffeiing, but the effect upon the 
contraction* of tbe uterus in atabliabed labor 
Is not marked Occasionally it may depreaa 
tbe cootiBCtktn* for a abort tim^, bat It 
retards labor an onapyiredable anuont. 

9- When acopolamlnc is combined with 
morphine the effect npon tbe irtcni* Is 

K ticaBy tbe tame as with roorpUne alone 
combination, when given as described 
makes an exccOent analgesia for primiparous 
patients, with no HI effect to the mother or to 
the fctns. 

10 The colonk Instillation of ether with 
and without quinine, baa peactkafly the 
same effect — to give erceflent analgesia with 
a very slight depr essio n of the ctratradioos of 


Amcikan hledkal Asaodation and its use to 
shorten labor has been condonoed Its actsm 
Is Idendcal with dilated extracts of ^tmtsry 
and iboold be entirely avoided, uhen ■ 
powerful axytonc is d^red, a stsndsrriltcd 
and known prepnratnn of pituitary glind 
should be us^ 

14. Pituitary extract given bypodennkaDy 
In doses of s to j minims itunt^tcs the oxh 
tnetions of the uterus in force and frequency 
bat it also causes an iocomplete rdijatioo 
between contractions — an Incomplete tetinv 
— (or a pedod of so to 30 minotes. The drag 
b dangerous when given Inadvisedly daring 
the first or second stage of labor 

15 The action of quinine is nndependibie 
In bJxr and late pregnancy bat In some cases 
It has an ojytoxic effect. 
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the uterus. 

II Avertio, or tribromeibanol, given rre 
tiBy In the doK of fie mnUgrams per kOofram 
of body wdffat u an analgesic, b tmsads- 
factory and has 00 rirtnes vhidi re com mend 
its use In tbe dosage mendoaed. It does not 
depress the contractions of tbe uterus but pco- 
iongs tbe IntemU between than ontbeotber 
b«tV the aualgesui does not last sa£denUy 
long to warrant the spedal care and ooncrni 
wfaifch all patients who have received the drug 
most get. ilany patients become unmanage- 
able when the dfect of tbe drug becomes light 
Cokink ether b by far a more supenor 
for rectal admmlatrition 

II Sodium amytal (sodium Iso-amyi-ctbyl 

barbiturate) b an eicdlent analgeik for oral 
idmlnbtratloQ especblly in multiparous pa 
bents and when combined with rectal ether 
off Instillations gives a praetkaHy painless 
confinement and chDdbirth. It does not re- 
tard labor at afl in spite of the fact that with 
from 6 to u rralni of the drug patient* may 
rest or even skep from i to 3 hours with no 
(EKomfort It* viloe can not bo estlm^ed 
too highly and there b no evidence which 
polnU to any barmfnl effect upon mother or 


It Tb>TDOphyrin an extract of thymus 
,nd pilulUiT tu 1>«“ toMkfciTd M M 
.ml lUi-l' pnTnrtOon bj tlic 
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drug {oducei in tncrmed tonlotj of the 
uterine tluoet. 


8 The ictioa of morphine inlphate In 

labor is almcnt alwiyi to glre tcmponry 
relief from BificTing. but the eSect upon the 
czmtnctions of the uterus in U^r 

b not mirkcd. Omriogally it may deprcM 
the contractiorts for a short tlw, bat It 
retards labor an unappredable amounL 

9 Ulscn fcopoUinioe b combined with 
morpUne the effect upon the ntentt b 
pnctkallv the tame as with toorphltse akme 
Thb combination, when g^ven as deecribed, 
makes an excdlent analgoia for pnmiparoua 
psUienta, with no ID effect to the nuther or to 
the fetus. 

10 The colonic liatiUabixi of ether with 
and without quinine, has praetkaliy the 
same effect — to g^ve excellent analgesia with 
a very iQght dqwessloo of the contractions of 
the ntents. 

11 Avertln, or tribro methanol, given rec 
tally in the dote of 6o mUIlgTaiiis per kSogram 
of body weight u an analgesc, b imntb- 
factory and ^ no virtues which recommend 
lb use In the dotage roeotiooed. It does not 


depren the conbactioiis of the utertts bat p«i>- 
longt the interrab between them on tbe other 
band, the analgesia does not fast nfficfcslJy 
loiw to warrant the special care and coocmi 
wh^ all pitienb wtw bare reerbrd the drug 
mast get. Many palienU become immaJia«- 
atJe when the effect of the drug becomes light 
CoJodc ether b by far a more sopciiw 
analgesic for rectal admifibtraboo. 

It Sodium amytal (nxihim bo-amyf-ethyl 
barbiturate) b an excellent analgesfc for oraf 
tdmiiustratlon especially In mulrlparous pa 
tkob and when comWoed with recta! ether 

oB iMtUktloin ghr, > p[»ak«lly 
ajniamait tnd cMUHrtli. II <k>a not ™ 
t.ni labor it all In ipitc ol the lirt that with 
from 6 to la tralna o( the drttg patfeota may 
mat or even Jeep Irom t to 3 hmua irith ~ 
fiacomfort. lu value can not Iw ealtoated 
loo hlehly end there U no evidence which 
pdnu to any haimlul died npon mother or 

**1^ Thymophyaht, an eittact of thymna 
uvl pllnltaiy hJTwen comUe^ « ^ 
^,oii.E,ed and unaale preparation by the 


Amerkan Medical Aasociatkn and ib hk to 
shorten labor has been condemned. Itiacdoo 
b WentLCal with lElnted cxtracb of Ntaitary 
and should be entirely avoided. \\Tifti t 
powerful oiytcoic b dired, a itandanfiwl 
and known preparation of pituitary ^md 
■herald be os^ 

14. Pituitary extract given hypodcnmcally 
In doees of 3 to 3 mlninis itlmi^tes the coo- 
trmctlons of the uterus in force and frcqococy 
bat it also causes an Incompfete rebxatkn 
between contractkins— tn locompiete tetany 
— for a period of to to 30 minutes. The drug 
tt dangerous when gi\Tn Inadvisedly during 
the first or second stage of labor 

r5 The actxm of quinine is undepeodsWe 
In labor aisd late pregnancy bat in tome cases 
it has an oxytoxk: effect. 
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of the injection there is damage to the over- 
loaded reticulo-endothelial system which 
seems to become repaired m the later penods 
It may be of mterest to point out that two 
animals (167 and 195) died 18 and 26 days, 
respectively, after the injection of thorotrast 
The amount of thorotrast that these two 



animals received was reported as a non-toxic 
dose by Radt It is possible that the deaths 
were due to a late harmful effect of thorotrast 
on liver or spleen or both organs 

Thorotrast has been used in 6 cases on the 
wards of Mount Sinai Hospital This group 
of patients had a large h\er or spleen or 



Fig 4 High power photomicrograph of section of 
*'Pfoen from same animal as shown in Figure i 


(a 
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HEPATO-LIENOGRAPHY WTTH THOROTRAST 


T he utMtdory rocotgcDoktgiciJ dem- 
ocstntkm of liver imd ipleen a ttlO ui 
unsolved problem UKrogfa the outlmc 
of tpleea and lircr can toEoetlmei be teen on 
flat \ nj plates or with the aid of a pDcumo- 
pciitooeum, no detaOs of itructure, dthcr 
normal or pathological can be rlxualixed oo 
the films. 

Radt^* and Oka* have recent]^ advised the 
Intravenous injectloo of tbonum peepaia 
tioQS to democstrate roentgenograpbicallf 
pathoVaaRal rhanya In these organs. They 
lotnid tltat opon Tntravenota InJ^dioos cer 
tain coDoldal nbstances are deputed as fine 
granule In the reUculo-endotbelial system of 
the spleen and In the Rupffer cefh of the Uver 
Radt toed a thonum-dloxyd tolation which Is 
called thorolrast. Tborotrast Is prepared by 
the Heyden Chemical Company In ampuls of 
xs cubic centimeters. They have recently 
made laiK^ ampub of 13 cubic cestlaeten 
each. Tborotrast b in^ed Intravertously on 
3 Of 4 succcadTe dayv The patient ts foeot 
gcDograpbed on the fourth or fifth dav 
The Injections arc not foUowed by any 
Immediate III effect No rise of temperature, 
chill Of vomiting were observed In any of the 
It b pottle, however that tborotrast 
may esnw harmful late effects, as the major 
part of the Injected subsUnce leans to remain 
m the Uver and ^cen more or less per 
mancntly 

Before reviewing the cfinlcal results in 6 
cases In which tborotimst was used I would 
like to report 00 some i nlm al espcrunaits 
which were perionned on rabbits. 

AidMdUS. sSoofTsmi. iwi 

» » cuUcctntlinetersot tborotrast *■» ts>crtedb>to 
in *sr retn. RoenlfHwrs™ s 

both Bvtr and irlctB rooderatdr **0 

(Fi*. i) Anotb«roe*t|tn»ffM tatooo Aprtt 

practieaiy Idenoeal ») 

In order to teat tbe nwiiiaal Uak do« sootber 
di ceutimetm) ras flveo to lbkanl»al 


00 April 6. TW rabfah died dailif tbr ItOoaisf 
istkm (Dr Ban pe n) Tken 




h noted la tbs ipfreo (Figs. 3 and 4) a very e 
spfecoDS locRaae cf blnlo^ta whkb cwtili 
brown grannies. Tb« gTaimlei ara appamth 
abo Stored in the ijixytlum , bet axe ilMt tm 
tbs linns endotbsUnm. Tbe stared hbtlocTta qiltt 
frequmtly ib^ ndaar dimsge. Tbs osdes 

sbow a itcrage of brown gnrmlrs In tn« dnM 
cndotbcfiBiB and retlcninm. IntiwOrer ibe Rap^ 
ceOs coouln tbs fxaimles. Tbs Brer cdh prerst 
dark nannies whkdi differ In ippeaxaoct Im tbs 
granules. 

CwBcIaJisws. It cannot bs denied that tbs retic^ 
cndotbeila] t^atem shows not ocl^ the expected 
storage of tbs coQofdsl nstcrial. bwt abn change* <f 
degeneeallTs eatsie Lodlcatsd tb« midear 
damage. TbsM <±angca may possiNy be doe to t 
toric dose. 

/tsuMf pyo. Weight »doe grans*. Aptfl i lyt 

3 enUe cs nllioelers ef tberetmt aas bjected tM 
aa ear vela. \ ray piflum taka 00 AprB s w 
April 4 showed eoly a dim outOna ef the over (Fig. 
$} Tbe spins was act vWbla. 

bDonsaede find lag* b iba Ihrer and wpira wen 
about fa*»*infsl with b 6^ Uowwrcr 

tbs storage b lU rtticahoi was less irsatfrow- 
Tbs tyns^ node* war* not cnmlned b tbds cua 
4 ajnsl jtdy Weight too grinu. April 4 41 
eqUe cxstlnwlen of tborotrast was b}ccted into 
an car vdn Aa T ray picture. 00 April 6, 

showed s Ttry dense dtsdow of bver and 
with aa qceDml outbns of both orgaas (Fig. 6) 
Tbs snlraal died on April l 

kUaescnplc exajnlnatxn The bteolnns eld^ 
reticnteia b aowded wHh very brge phigocrtk 
cells filled with tbs mateiu Nccicar 

daman b not complcwona. Tbe stems cndotbellsl 
ccDsdo not paitldpatt b the storaga toany remark 
able extent. 

xpi Udght 1900 n»°ts. April 4, lUi 

4 cable ccntbwteis of tborotrast was blccted lito 
aa ear vein An T ray picture taka on AprD 4 
demoost rat a tbe wdeen very dearly (Fig 7) Tb* 
fiver b not dearly de m oas tre ted. Tbe aabmal (Bed 


m April jo. 
bliaoscoplc c 


, etamlnadoo Tbs smcpunt of »tortif 

r» 41 « b itlli great However, oec sets between the 
Dsst of KiacTeipban* bdhndual alasuats wkkb 
roatab Hther very small amount of finely granabr 
brown materia] or oom at all, apparently redcobja 
wftboot pbagocytcals (Fig. •) 

/*» mkr*tctpU fndiafs /■ 

4 nhkiU imjttUi vilk Um^trtsi At tbe peak 
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Fig to L F Roentgenogramrbefore mjecboti of thoro- 
trast 

so that the possible presence of metastasis could not 
be determined Spleen was well outlmed (Fig 9) 
Case 2 328217 L F, male, aged 65 tears, 

admitted Jult 17, 1931, discharged August 13, 1931 
Diagnosis carcinoma of cardia with Uter metas- 
tasis Palpation rev ealed a firm nodular liv er with 
an irregular edge about 5 fingers below the nght 
costal arch X-rav examination revealed a car- 
cinoma at the cardiac end of the stomach (Fig 10) 
Examination of the abdomen after mtravenous 
injection of thorotrast showed the liver to be some- 
what enlarged No definite abnormahties m the 
contour were noted The spleen was not well 
demonstrated (Fig 11) 

A comparison of Figures 10 and 11 shows that the 
liv'er shadow is just as well demonstrated on the 
flat plate as on the plate taken after the admimstra- 
tion of thorotrast 

3 324739 S W, male, aged 40 rears, 

admitted \pril 8, 1931, discharged Mav 0 1031 



Fig II L F Roentgenogram after mjection of thoro- 
trast 


Diagnosis moperable ileociecal carnnoma with 
metastasis Nodular mass in deocaecal region The 
hver was just palpable The spleen could be felt 2 
fingers below the costal margm 

Exammation of the abdomen after mjection of 
thorotrast showed the hver and spleen to be fairlv 
well outlined The spleen was enlarged to a moder- 
ate extent (Fig 12) Exploratorv' laparotomy (Dr 
Aschner) showed an infiltrating lesion of the caecum 
with metastasis to the pientoneum and Douglas’ 
jxtuch 

Case 4 32919S R H , female, aged 55 rears, 

was admitted August 17, 1931 discharged September 
20, 1931 Diagnosis penuaous anienua -August 
iS, 7200 cubic centimeters of fluid was removed bv 
paracentesis A. mass was felt m the nght abdomen 
(Differential diagnosis between kidnej and hv er ) 
X-rav exammation after thorotrast injection showed 



ni f Dia mC FjC & JUUrft frf l^m Fir ; JtiHit 9; SpJne 

fiMgflmr ud ifiosi d(«ri 7 dam e«Ubtd 


enUfniKQt of bctii onvti, u ckmoastrtted 
hf nupttkKL A bnei cWnct of the hMtorio 
ii iJvcfl bomrith 

CAtt I 1*5604, R TV f«n»le i/rd 5> ran. 
**i AdmllteJ Uiy 5 mi ifi»cbtr*fd »Ur 7 'W 
Dkynprii anriooou of the ttooucfa wilb mftm»- 
In tin Itw l» tlw n*it opper qa«<JT*nt 
«rt«NllB* almont to lb* Irrd J ih* «T«hOio» tli« 


mu mo irrmbr ti^ aodskr w«« mbicb mu 
■tticbed to IM ombOm. K natvr DOdmUr ls£l 
umtloe vw prcMfit b tbe Unn^eatom Um. Ten 
mem} ibovM tm byiincbiotic mcul 0 , totmi mddftr 
XL X ra/ cniamiVoD id ftomidi ibcnred m 
aittaorra EjamloatVn of tbe abdooMs mlur 
lBtn*t9oa* teVerticm of tborotiut iboved tb* Uwt 
mubrOh' ealuTcrd rtscfuAX dovn to tbe One cre«L 

Tbe lomer hob «tm obocmml b) IntettWl ifamiVm, 
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CONCLUSIONS 

1 The intravenous injection of thorotrast 
in the quantities mentioned has no immediate 
ill effect on the patient 

2 It IS impossible to state at present 
whether the more or less permanent storage 
of thorotrast m hver and spleen may not be 
injunous to the patient 

3 Thorotrast gives an outhne of either 
hver or spleen or both organs mthout finer 


details of structural changes m these organs 
Its aid m the chnical diagnosis of a patho- 
logical condition m the liver and spleen seems 
to be linuted 

4 Thorotrast cannot be compared in diag- 
nostic efficacy with uroselectan and similar 
drugs in kidney diseases or hpiodol in lung 
diseases 

I beg to thank Dr M L Sussntan, assistant radiologist, 
for his kind co-operation 
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KMK V r n iuk, i^va 0 

•dmlOed Aog^ Hi ig3i died Sepumber i4 igjt. 
IHafaoati cardnacat ot Um liver JioadVre vt« 
proeat for aboot i HKmlk. A very brfc Qva wm 
paipable dova to $ fioten below tb* coctal arcb. 
Tba aorlaoi «u BDOOtb. X nf enuninatloa after 
bi)ectioe of tbo r wr ot abeved as eoknemeat of 
tbe Uw Tba ebadov of tbe Ifrer waa bat 
failed to |bre (traetanl detiHa (FIf. 14) ratlat 
dkd September id. 

Poatmartaa exaeilaatleo abowad aa crtetBlve 
priBHiT canbieeu ef tbe Lire iFta ij) Ukro- 
acoplc exandoatkia d tba lirar abowed a freat 
mrmhgT Of pbacocytea crowdad altb tarn (ranole* 
(tbocatraat) altbia tbe capQkilea of (be Tim (Flga. 
Id aod 17} 

In tba ^ 4 een lam macroohafea abb iborotiaat 

C alei veie foaod vltbia toe retlcaira aa weO aa 
vitblo tba lumen of the afniia 




Fk 6. F A. lUcToacoplc Ketioa d brrr lov pover 


It la of IsteTtat to cooipare FIfxira 14 aid 13. Ii 
apitc cf tbe fact tK»t tbe Urer vaa filled vbfi 
temnocTable larfc aikd aa^ caidsmattam oodoka. 
tba tborotnat fiLs rijspfj abovtd tba ootCae d tbe 
Uv«T wHbmt rarkikm of abadowa In tbe Urtr 
aubftaoce. 

Cai* ft. 330 (14 AS. malt aied 99 T*>u»t 
admitted S^oober 14 tou dla ibaj| eo Octafaer 
II 1931 Diafmia cboJiatbiaaia, cemna dact 
ebatnetko (?) letowa vu p roe a t (er ibeot 4 
weebx Tbe Bvv «*a atl|bUr eaWfe^ 

Fire doaet of ibomtnat |ia cable cntiBMtm 
caeb) ven fim {atraTtnoialx RxaJoiBaiica if 
tbe abdocMm after iki adminkmtlQD d t boiotraa t 
aboved tba Um aod apleea to be dbdnctir oot 
Boed Tba Urtr vaa Dodentdr anlarjed b ain, ha 
low bordo reaebl&f abo«t 4 emthitetira ibora tba 
treat of tbe Diam. Tbe waa ooly aficbUr 

awlamd. Tbere were do nodolea or fininy driecti 
noted u ril be r tba aplna or tba Um (Flf. :8) 



FIc > A ft KentceBDVrua Uaw ijn Um IKrr ant 
^ilcea dblfimlr aotised. 
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(i) extension along Ijinphatic channels, (2) 
erosion from “fixation points” m the epiph- 
yses, (3) formation of a sinus leadmg into 
a joint by destruction of cortical and cancel- 
lous bone, (4) perforation of a subpenosteal 
abscess into the joint, and (5) simultaneous 
involvement of both bone and joint by the 
formation of more than one “fixation point ” 
Among other factors, such as an advancing 
thrombophlebitis, this extension to jomts is 
influenced by vanance in certain anatomical 
structures It is determined to some extent 
not only by the attachments of the articular 
capsule, as pomted out by Reich, but also by 
the reflexions of the sjmoxna, occumng most 
frequently from bones mth complete or par- 
tial intracapsular epiphyseal lines For this 
reason osteomyehtis of the neck of the femur 
almost mvanably involves the hip joint and 
frequently infection extends to the loiee from 
the distal extrermty of the femur, to the ankle 
from the loner end of the tibia, and to the 
elbow from the distal portion of the shaft of 
the humerus The importance of the epi- 
physeal cartilage as a banner to the spread of 
bone infection to the adjacent joint is well 
illustrated by the early and almost universal 
involvement of joints from bones in which 
this bamer is lacking In point, suppurative 
arthntis is an almost constant complication of 
osteom> elitis of the small bones of the wnst 
and ankle For the same reason such lateral 
articulations as exist between the upper ends 
of the radius and ulna and the lower ends of 
the tibia and fibula (with articular extensions 
above the level of the corresponding epiphys- 
eal lines) become infected bj" extension from 
a process in the end of one of the respective 
shafts These facts are well illustrated in the 
case anal} ses which are being presented subse- 
quenth 

Theoreticallj , it is possible for a small 
metaphjseal infection to extend and dram 
into a joint wnthin a short time after its incep- 
tion and heal prompth without producing 
bone destruction or leaving X-ra\ e\ndence of 
the pnmarj focus m the diaph\ sis It is con- 
ceixable that this ma\ be the explanation of 
some cases of supposedly pnmaiy acute pjo- 
genic arthntis These cases might be classified 
as aborti\ e osleom\ chlis 


Fig 1, left Case \ Note pnmarj localization of infec- 
Uon in the diaphysis of the femur at the onset of osteo- 
mjelitis in an infant 4 weeks of age 
Fig I A Case A The end-result i >ear and 4 months 
after onset X-ra> ewdence of destruction m the medial 
half of the epiphj-sis was obsened 14 da>-s after the onset. 

There is an abundance of indirect etidence 
that a chrome osteomyelitic process which has 
onginally resulted from an acute hsematoge- 
nous infection may become a focus in itself for 
the dissermnation of bactenal emboli to pro- 
duce remote bone or jomt inflammator}* proc- 
esses Occasionally, as pomted out by Wilen- 
sky (15), an old relatix ely quiescent lesion has 
been observed suddenly to show increased 
actmtj as exndenced by a recurrence of pain 
and an increase m drainage, then a slight nse 
in temperature and a few hours or da> s later 
the appearance of inxolvement of another 
bone or remote joint Presumably a local 
actuation takes place with thrombophlebitis 
and resultant bactenal metastases This ob- 
serv'ation w as made in Case i 

YTiether in these cases the infecting micro- 
organisms are exer deposited directly in the 
sjTioxna of the joint bx the blood stream or 
are alwaxs pnmanly deposited in the diaphx'- 
sis from whence thej are aborted into the 
joint, IS an interesting speculation It is most 
probable that both processes occur In Beef - 
man s (3) cxpenence staphx lococcus sxTioxial 
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TEE RELATION OF P\OGENIC ARTHRITIS TO OSTEOMYELITIS 

J DETVry BISGVM) IID Cincwo 

ft ^ »m ^t fce»»r V mmrm r CUam 


P \OGEKlC onididve Jafons of joiats 
have been dasiified by Kaoiman ai 
primary and accondaiy arthritHlea with 
re f cr eo ce to the avemie of entrance of the 
fnfectlng micro-organisma. Primary Infecboo* 
nuy occur aa the result of trauma, nch at 
communicating puncture wouodt, or a blood 
borne Infection without evidence of a primary 
fooia. Secondary Involvement ocean dthcr 
by metaatasu from a remote tonree wJtb con 
vcyancc throath the blood »treara at>d occa 
•fonaOy throo^ lyraphatic channela (Cotton) 
or by direct attention from an adjacent pyo- 
genic foau (lowt frequently cBteomyellda) 
That the prlmarv lesfocu of acate hrma 
togeoota Qcteomj^tit are mo<t freqoeQtly 
kcallnd in the diapbytetl ertremiCieB of long 
bone* hti been well aUbUahed both clinially 
and experimentally Pottmortem examloa 
tiona of patient* dymg within 43 boon after 
the ooet of aymptom, mdi u thooe reported 
by Starr repeatedly denaonstrated thh locali* 
za tion 

Woriing with rabbit* Bancroft and Rob- 
erttoQ oh^iied xfmilar refolt* aad the latter 
report* the following ohicrvaticKi* 

“t Organitin* Introduced Into the Wood 
itream arc depoiited among other pltcea. In 
the {ong bone*. 

1 In bone there 1* very actlv-ephagocvto- 
tii except In the roetanbyia. 

^ Triama aiay octermine a local inlec 


uon , 

“4. Growing bonei develop ab*ce»e* of the 

nme of oaleoin>-elitU within their metaphy**. 
Adult bone* do » rarely In the pce»ence of a 
bactcriimla adult* may acnaire an arthritla 

In cipUnation of tfela phenoiDcnon Lexer 
outlined the drculatory archltectare of long 
bone* bj the iniectjoii of ridio-opaqoe wl^ 
tioDx and be demoostrated at the JaxU-ep* 
nfn-xeal region a ndath-eh tvaacuUr are* 
where chimp* of mlcro-orpanUrm which wot 
filtered from the bkwl ttrram readily e«tablbh 


a foco*. 


Mach has been written relative to pruniry 
localization of wppurallve pr ix e «a in the 
efrfphyif*, pnraary rappuiatfve epfphyntu 
Dll^uxzl has expreaaed the opinion that tMt 
localization U the rule In Infancy wh^ h 
chOdhood the dUphyii* Ii the most frequent 
■Ite of the original InfecticwL From an erteo- 
ilvc expeiwnce and cartful atody PbenditeT 
(7) haa concluded that primary fupparatm 
eripbyafdf rarely occur*. He hi* pomted out 
that if these cases ait obaerved at the oniet a 
primary metaphyaeal lecfon can almoat Iman- 
ably be demonstrated In support o{ this con 
tentfon and In eremplifiaUioa of democstraWe 
dSiect cTtentioo to a }olQt Case A b presented 


Cm A. E 5 Ne. irriO (fk O ^ fhi. J 
aecto of *!• lid *)Lh • aomaJ hir^ prweitd ao 
ahaombty utB the obm* of haate^ nreUbg, 
ttndemesa, aid vdoatary fiiados of the rlfht kaa 
)afAt d u r in g ba acond veck of fUe 
ibo«ed a fthrOe rKfld vilh no naioiwl chaira 
cxerpt lor a tpUuD$ ihtpttL usder ncOina of tW 
lower cad of the ihith and a ftoctaast ript km 
Uat wllb rednear of the On admlaloB to the 
DoefftaJ the temp o a tnre was a.* degrees by rcc 
tom and the be^ wea not arvtcfy til The bkvd 
Waaactmaen and Kahn, the tabrnmdo and utIm 
tesu mere reported to be orfaUTt. TV ^ nr 
cxamlnetioa OB dnriwloc ihosed an area of rattfac 
doa (destnartJool ib the dlaphnh of the to er end 
of the right temia Sahacqneoi plciims a saecth* 
laUr dneoBslnited a p>nigreselDS o4 the procrw (th 
destroeUoe of a targe portloo of the epfphTsls TV 
knee kUt was aspusted and a few davi Later loched 
and dnlfied the asptiatrd poi roAXaiDed Uphyto- 
toau s oms IB smea nd coltcrc 4t 7 if Is of 
ags the nght iboolder jef t became tsrUTed wllb • 
rrpetJtioa of the raon* toUowrd the Hjti kBec 
jofot 


Since the primary lesion usually linds Its 
ongio in the roctaphyaea direct extension to 
or perforation ainl drainage mto the adjacent 
joint occur* in a fair nurnber of case*. Mter 
a \Try cofDprebcnsi>-e dinJcal itu Iv of jofnl 
compiicatkios In bjematofienou* ottctrtn>dili*, 
IMkssky (ig) pictinTs “fixation polnU oc 
carnsg m the <fiaph\"»e* with aecoodary path 
ologica] propreewn to joints. lie dricribev 
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definite histoty of the institution of surgical 
drainage of the joints Three were drained by 
repeated aspirations with return of a complete 
range of motion, and, of the 6 treated by open 
drainage, 3 subsequently became ankylosed, i 
developed a full range of motion, and 2 
regained about 50 per cent of normal function 
A comparison of the end-results m these 
two groups of cases tabulated later indicates 
that ankylosis results more frequently in the 
joints involved by direct extension than those 
involved presumably by metastasis 

Infection b> 



Direct crteoiwa 

iletaa lists 


Cases 

Per cent 

Cases 

Per cent 

Ankylosis 

34 

65 2 

4 

44 5 

Limited motion 

12 

22 6 

2 

22 2 

Full range motion 

7 

13 2 

3 

33 3 

Total joints 

S 3 


9 



CASE REPORTS 

(Elustrative of metastatic haematogenous 
pyogemc arthritis) 

Case i R W, male, aged 7 >ears (Fig 2), 
admitted in September, 1929, with a history of good 
health until the onset of the present dlness in Apnl 
1929 Three days following mjury, the nght heel 
became se\ erely painful and the boy became deliri- 
ous, with a temperature of 106 degrees F Two day s 
later an abscess appeared on the medial side of the 
nght heel, and the patient ivas taken to a hospital 
where drainage was established In the course of 
the following month, abscesses appeared m the left 
arm and the left leg The paUent was then taken 
home, but returned to a hospital 3 months later noth 
swelling and pain in the left knee jomt This was 
aspirated and imgated, with a prompt recoi ery A 
transenpt of the hospital record showed that the 
aspirated pus contained staphylococcus aureus m 
smear and culture 

April 25, 1931, the patient complamed of pain in 
the nght heel and the discharge from the smus 
greatlv increased and was slightly blood tinged 
Three days later the left knee swelled and became 
somewhat painful The swelbng promptly subsided 
with Aen little further impairment of function 
Exarmnation at the present Ume shows a dischargmg 
sinus on the medial aspect of the nght heel, scars on 
the lateral side of the lower third of the left humerus 
and the middle half of the outer surface of the left 
leg There is slight limitaUon of moUon m both the 
nght elhow and left knee jomts Wassermann and 
Kahn examinaUons of both patient’s and mother’s 
blood were negatiic Tuberculin (i 100) was neg- 
atu e The X-ra\ films showed osteomy ebtis of the 
nght os calcis and the mid shaft of the left fibula, 
and a destructue arthntis of the left knee joint 
Case 2 E K , male, 4 x cars of age (Fig 3) The 
patient was perfectly well unUl 2 \ears of age, when 



Fig 4. Case 3 Xote destructive arthritis of the left hip 
joint with erosion at the pomts of greatest contact and 
pressure, also pathological dislocation of the nght femur 
and osteomy ehtis of the wmg of the nght ileum 

he was picked up from the sidewalk apparently 
delinous, with a fe\ er and pam Two day s later the 
left leg swelled and the patient was taken to a hos- 
pital The subsequent history was compatible with 
acute osteomy ehtis mv olvmg set eral bones Exanu- 
nation at the present time shows multiple scars of 
old smuses over the left clavicle, nght lumbar region, 
left fibula, nght tibia, and distal nght humerus The 
nght leg IS mches longer than the left, and there 
is some hirutation of motion in both knee joints 
The Wassermann, Kahn, and tuberculm tests were 
negative The radiograms showed areas of osteo- 
sclerosis of the left davucle, both iliac aim, distal 
shaft of the nght humerus, upper three-fourths of 
the nght tibia, and middle third of the left fibula, 
and a destructive arthntis of both knee joints 

This case demonstrates multiple but pre- 
sumably healed foci of osteomy'ehtis with in- 
volvement of two joints The nght knee dis- 
play's extension from the adjacent diaphysis 
of the tibia, while the arthntic changes in the 
left knee jomt appear to be the result of a 
haematogenous mfection, for there is no evi- 
dence of a pre-existing osteomyehtis in the 
adjacent tibial and femoral diaphyses 

Case 3 F S , No 22005, male, aged ii vears 
(Fig 4), admitted to the hospital Apnl 24, '1930, 
gave a history of very good health until the onset 
of the present illness in August, 1929 On the day 
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Flftilcft CtJt I Ukiul deitmrthr* )otet witk M) mTnhont ctf 

aU Moo of thi «Wt of tbe Gbak S u ^iUyt unii cna pp niinitd from tfak 

FW I ^ Th« lekrt Id tb* debt kM an do daobt Lk* nmn of dlmt citaaM (nes 

tb« ertcMMy daoard dbk, tks* of dM Wl hex* Jotot (votiDblT u* tatoAdc. 


mfecUoni aeklom p rjv t d to be metiiUtic. 
Alujcat invtriiUy be wt» ible eventuefly to 
demoQStratc \r»y evidence o< t primejy 
IcpoQ Is the (fiiphyiii. In accord vlth thK 
VraemLy (i6) atatei that a booe lerioo U 
alwaya to be atnimed In lUphylococeiu 
aithritM bat that rtrcptococcai or pocotno- 
cocoa Joint Infccticmi arc aa a rale unai»- 
dated with bone ledona. 

In a rcvww of a 17 caaei of acute and chionJc 
ajteom>-ditii itadled at the Uoivcnity of 
ciicaeo Clioici over a period of aK yeara. 9 
aucs preaented erldeoce In thdr h»toriea and 
phyilcal and late X-ray exandnatiwia of py^ 
eenk arthriOi wllboat evidence of orteorayeU 
th In the adjacent diaphyiea, that la. 4-1 F« 

cent Oftbe 9 casca. 4 preaentedioiiitmv(dve- 

menta which may have bad tbar Inception 

with the oniJnal blood atreara inv^ a^ 

accompan\-lng aboam ^ bacterid 

and e developed Uto In the oxirK of tbe dla- 

c«e preramably from aecoodarv »eta^^ 

tomS^rdftk fod The 

.TO tie tenironjnunlilijir t" ’ 

Wd knee, and dbow each In 3 caaca Iwac 
JJjoSbaaed upon oha^atkaia 
reauit itaflc 

aflord DO fUtlatkal bacterlolotlcal data bet 


•taphylocoed were edtored from other foa Ib 
boM In 7 of the 9 esae*. 

Forty two caae* (19.5 per cent) peweated 
erWenee of py oge n ic arUiridi by direct erten 
■k« with involvement of 53 Jdnti. Eitenaiofl 
ucttuied from the femur In 33 caaea, the tibia 
In 16 tbe OJum in 8 the hiunena In 3 the 
tanal boocs In a and the carpal bonea In t 

caae. Tbe JoanU involved with raped to tbe 
bond from which extenilon occurred are aa 
foUowi ^ ^ 

Km*! fCMiDj^pwcwa) 

DIfUJ tsd m nwmr J 

P i— Idi dI tj±f« t 

Ob (14 OA. *e 4 po 
r«ea»l fanr 

ADkk( can, i 6i»TC««ri 
DiAltba 
T nal baen 

Sacr»4aK(4ca40i, r )F*Tcaai -ita» 4 

Shokdert ca-*, j t prr c— »(— fc«T— 

Qb*«( 04* DpCTC—y — baaiera 
Vikt( caw J3P*Tci»0 — carpal beow 
(Of tbe tXln «ene* ct 7 can af u a* c a — j Oi l la. tlM 
Uml bian wen kTctrcd b taw laA nc — , Uw caipak la 
aalr^- Itwweeee h all tkne caas tke ■fectm nteoded 

to Uk adkeou kkn ) 


Three cwaiia preaented Jolnta Involved both 
by cflrect citciHioD arvd roctaaUjia. In 0 cases 
ri the entire seriei there waa record or a 
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Fig 6 Case S \nkyIosis of nght hip joint with no 
in\ol\ement of adjacent bone The left hip ob\aousl> 
infected bj extension from the head, neck, and shaft of the 
left femur 


Fig 7 Case 9 There is a defimte arthritis with some 
limitation of motion, a bulbous enlargement of the prox- 
imal extremitt of the ulna 


The patient was admitted to the hospital at this 
obseiwation for a secondary arthroplasti of the left 
temporomandibular jomt The result was terj 
satisfactorj 

Case6 lb, No 17938, a white woman 33 j ears 
of age, admitted December 13, 1929, gave a history 
of osteomj elitis of the left tibia of 13 tears’ duration, 
coming on with a stormy onset 2 da\ s after a punc- 
ture wound of the leB great toe Earh drainage had 
been established and two subsequent operations 
upon the left tibia had been performed For 6 
months the patient had had pain in the left temporo- 
mandibular region, and difficulty m opening her 
mouth 

Exammation ret ealed healed scars ot er the medial 
and lateral aspects of the lower tw o-thirds of the left 
tibia, considerable limitation of motion m the left 
knee, and ankylosis m the left ankle jomt Some 
limitation of motion and marked tenderness of the 
left temporomandibular joint were noted The X-rat 
studies indicated an osteomtehtis of most of the 
shaft of the left tibia wath a sequestrum and fusion 
to the fibula, ankilosis of the left ankle joint, and 
changes in the left femoral condj le, with no defimte 
bone changes in the left temporomandibular joint 
The t\ assermann, Kahn, unne, and blood studies 
were negatii e 

Sequestrectomies of the left tibia were done De- 
cember 21, 1920 and No\ ember 26, 1930 Staphilo- 
coccus aureus was found in smear and culture 

Cases 4, 5, and 6 present an added interest 
as a senes of ankylosing arthntis of the tem- 
poromandibular joint All subsided without 
drainage 

Case 7 R C , No 1553 (Fig 5), a white bo\ of 
S'A \cars, entered the hospital January 4, 1028, 


with a history of osteomy ehtis of 2}^ \ ears’ duration, 
m% ohmg the left femur the left tibia and ankle the 
left humerus, the left ilium, and the nght side of the 
skull 

Examination showed healed scars o\er the left 
elbow joint, the nght lateral occipital region, the 
left lower leg and ankle, and a dischargmg sinus ox er 
the left hip Roentgenograms rex ealed multiple 
healed or heahng osteomy elibc foa of the skeleton, 
with an actix e process m the nght humerus and an 
arthntis of the left elbow The blood Wassertnann, 
Kahn, unne, and tubercuhn tests were negatix e 

Partial ostectomies were done on the nght humer- 
us and left ihum December 2, 102S Staphx lococcus 
aureus was found in smear and culture, and bone 
sections were reported to be osteomx ehtic 

Case S R M H , No 23661 (Fig 6) a girl of 
10 xears, admitted to the hospital -August 25 1030, 
reported good health until she suffered a puncture 
wound, 6 months before admission, m the nght 
thigh, followed a few daxs later with a celluhtis and 
lymphangitis This promptlx healed and 2 weeks 
later she dex eloped climcal exadence of a bacten- 
xmia but had negatix e blood cultures In the 
course of the next few weeks there dex eloped a 
pleunsx , superfiaal abscesses, and osteomx elitic foa 
in the nght first metatarsus, the upper one-third of 
the nght tibia, the lower one-third of the nght 
radius, the upper one-third of the nght humerus, and 
the upper thirds of the left humerus and leh tibia 
All foci were drained apparentlx bx simple inasion 
of the oxerixang soft tissues Fixe months after the 
onset of the present illness and 2 weeks before 
admission, the nght hip became painful and tender 
for the first time and was associated with fexer and 
ill feeling 

The examination rex ealed a granulating sinus at 
the base of the nght great toe, and tender enlarge- 
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foUowlnf u Injofy recrired white nrlmmlnf b« aoil 
dnlr ckvtlaped t cfafll, term pain In tb« n^bt band 
aikl kit leg and foot. SwtfUna and irMnwi ol tbe 
It* TajAdiy fcAWwad. and loiaya Uter both Upa 
bacame palnfoL Three siaaiht tfcnr the 
tpoetaneoui dnloage of tUch. rtlW pa« uccm e u 
OTCT the left great tde, and a law weeka later the 


and inteephakngtal ^t of the Left great toe wen 
done. Tm patbafafkal report wta pyogeoic oateo- 
myeUtli and the wtwrea yielded rti^/tooreaa 
aura. Tba Wajeennana, c«ba, mW etiitn , cad 
orlne tetta wen oegatlte. 

Tba pment pfayidcal ramloatton abowa a dla- 
charrlu elmta of the tnatEial aapact of tba lover 
third of the left leg, and acan on the dorwnn of the 
great toe and lover third of the right hoffleroa The 
bt ankle b ankyloaed with 15 dtaien a ptaotar 
fleska the right ia 45 degree! abdoctlni and fo 


lower turd of the left tibia, with bony ankyloala of 
the adjacent tlblo-astraplatd Mnt, and oateo- 
arthnlb of the Mt knew, left aboulda and both hip 
Jofnla. Tba bead of tbe right lemur u cfialocated 
nrpmard with eroaiot) of the aceubulam and letaoral 
head. 

Of ipedal intcreat In this caae are ibe \-fajr 
ct-IdeTim of bone datrucOoo of tbe femoral 
bead and tbe nm of the acetabulum at tbe 
p^nts of greatcat contact and prufuie In tbe 
joint (Pbenmter 16) 

CAkt 4 R. J No. *6877 (Fig 5) a wUte male 
agrf 18 yeara admitted Xogwil o. ifljo, gare a 
litory of aa tajary orer tbe right lIbU y4 jeara 
before adodiaka followed hr a patalal a wclRng and 
t month* bier tpoctaneoaidraiugc. ThaarreOlDg 
and llkewbe ipaetaneoai drainage oc cured at tba 


left dhow, left middle finger and orer tbe left 
acapula All (od pmtaptly b«aled with tb* eeceptkn 
of that In the tibia. He bad pain In tha right tm^ 
pofomandlbolaT ioiat dniing tbe acute CWta and 
about 6 moetha laltr nolked a gradoal jHugraalva 
blocking ed hla jaw with and tvelU^ 

The ^yakal exandnallm wu negatlet txveu (or 
nn over the attia noted and a miadk Maped 
ealaqnmest of the right with a keg Bspfmnt 
mam am) anhvl^ of the right Unporiman 
joint Tbe tenjtlna labocatory itubes of the 
utne tM blood, the UaaaennB^ Rnhn and tabs 
cnllo Una ven nmthre Tbn X-ny mirrinaticB 
ahoved aridroa of an old Klenaing oateomytild* 
of tbe opper ball of tba right oateomydltb 

vitii aettatloB of the ndd-ahaft of tba left himcrti, 
a^ an ankrloalng arthritis ^ the right tempeeo' 

muidlbwiar joint with obQlaratlon of Uv kin t space 
AofiBt >6 1930, an arthroplasty was done c« th* 

rlgbl temporemanifibekT joint. Bo*a letnored at 
aabaeqaeoi operatioos oe tbe right tibia and left 
btuoerus was reported to present tbe pathoJogy cf 
oateotnyefltiS] and staphrloeoccnaaiireot was shows 
la smear and culture beren moBth* after tha ir 
thropUsty tba month amid ba opened nociaally 
Cate c C B No 61 a wUte mala of 11 years, 
adodUca October 5 1917 gtre a histcey of omrtof 
oaUoisytilds 6 yean peenoosly. with ocGiiaia, and 


Lui dv a meat of tba k/t fen iST right dbia, left sc^ 
ala kft aad right metatarwa, left tibia, right 
befafatm. right fibnU, right alna and right bumeraa 
In rapid varemlnn. These fod were ah draine d nd 
tbcataphyiocDcraaaTen* bsemolytkitswat csltared 
boo tbeoL Xsoo alteraard pain and fwdllEtf derei 

of^ la frost of both ears aad both jaws gradaiDr 

became ask vtoaed Artbroplastk* were dote 00 both 
loiata. Dnnng tbe first 3 years of tbi* Ulnem tba boy 

had repeated naaO h ai no pty ses, and a dlignoals of 
paijnoosry tobercnloah wa* made aad verified 
tba presence of taberda badlQ In tbe sputosi. Tba 
htood T isaai iiwnn Raba. aad arise test* 
negstbre. 
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Fig 6 Case 8 Ankylosis of nght hip joint with no 
in\ol\einent of adjacent bone The left hip obviously 
infected bj extension from the head, neck, and shaft of the 
left femur 


Fig 7 Case p There is a defimte arthritis with some 
limitation of mobon, a bulbous enlargement of the prox- 
imal extremity of the ulna 


The pabent was admitted to the hospital at this 
obsen'ation for a secondary arthroplasty of the left 
temporomandibular joint The result was very 
sabsfactorj 

Case 6 L B,No 17938, a white woman 33 years 
of age, admitted December 13, 1929, gave a history 
of osteomyelitis of the left bbia of 13 years’ duration, 
coming on with a stormy onset 2 days after a punc- 
ture wound of the left great toe Early drainage had 
been established and two subsequent operations 
upon the left tibia had been performed For 6 
months the patient had had pain m the left temporo- 
mandibular region, and dfficulty m opening her 
mouth 

Exarmnabon revealed healed scars over the medal 
and lateral aspects of the lower two-thirds of the left 
bbia, considerable limitabon of mobon m the left 
knee, and ankylosis in the left ankle joint Some 
limitabon of motion and marked tenderness of the 
left temporomandbular joint w ere noted The X-ray 
studes indented an osteomyehtis of most of the 
shaft of the left tibia with a sequestrum and fusion 
to the fibula, ankylosis of the left ankle joint, and 
changes m the left femoral condyle, with no defimte 
bone changes m the left temporomandbular joint 
The Wassermann, Kahn, unne, and blood studes 
were negatne 

Sequestrectomies of the left bbia were done De- 
cember 21, 1929, and November 26, 1930 Staphylo- 
coccus aureus was found m smear and culture 

Cases 4, 5, and 6 present an added interest 
as a senes of ankylosing arthritis of the tem- 
poromandibular joint All subsided without 
drainage 

Case 7 R C , No 1553 (Fig 5), a white boy of 
lears, entered the hospital Jamiarj' 4, 1928, 


with a historj’ of osteomyehbs oi 2)4 years’ duration, 
involving the left femur, the left tibia and ankle, the 
left humerus, the left ilium, and the nght side of the 
skull 

Examination showed healed scars over the left 
elbow joint, the nght lateral occipital region, the 
left lower leg and ankle, and a dscharging sinus over 
the left hip Roentgenograms revealed multiple 
healed or healmg osteomyelitic foa of the skeleton, 
with an acbve process m the nght humerus and an 
arthnbs of the left elbow The blood Wassermann, 
Kahn, unne, and tuberculin tests w’ere negative 

Partial ostectormes were done on the nght humer- 
us and left ilium December 2, 1928 Staphylococcus 
aureus was found in smear and culture, and bone 
seebons were reported to be osteomyelitic 

Case 8 R M H , No 25661 (Fig 6), a girl of 
10 years, admitted to the hospital August 25, 1930, 
reported good health unbl she suffered a puncture 
w'ound, 6 months before admission, m the nght 
thigh, followed a few days later with a cellulibs and 
lymphangibs This promptly healed and 2 weeks 
later she developed climcal evidence of a bacten- 
xrma, but had negative blood cultures In the 
course of the next few weeks there developed a 
pleurisy, superfiaal abscesses, and osteomyelibc foci 
in the nght first metatarsus, the upper one-third of 
the nght bbia, the lower one-third of the nght 
radius, the upper one-third of the nght humerus, and 
the upper thirds of the left humerus and left bbia 
All foa w ere drained apparently by simple inasion 
of the overlying soft bssues Five months after the 
onset of the present illness and 2 weeks before 
admission, the nght hip became painful and tender 
for the first bme and w as associated wuth fever and 
ill feeling 

The examination revealed a granulating sinus at 
the base of the nght great toe, and tender enlarge- 
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foUDvlof IB tn]ai7 rtcdved wbD« nrlmmiaf be Md 
ctenlv dnrkiped b cliQl, Kven paU la tbe rijbt itaad 
■ Cui left Icf aod foot Saelllnx aod redam o 4 the 
Icf rapkilj foOcnml, aod o U7« Utvr boib Upe 
beeama paloM. 'tliree tnootJu ■fter ibe omrt 
apoataneoas draJuie ot tfakk, wflov pra oecumd 
over tbe Idt rreit tde, aad c lew mks Uter the 
•LCDt ottuxTcq tfi tbe Im *n)eTe vu c Uatory 
of fnqwat attuki of toailikh. On AnH t6, iftto 


of fnqwat attuki of toaillkh. On Anfl t6, lom 
partial oateotaoika of Uk lovrr third of ibe left uua 
aad tnterpfaalaac™! Wat of the Left toe «m 
dooe. Tbe pathotopcal rep o rt vtj pj r e n en fe oetco- 
myeftlis atd the Mtsrta jdeUed itaphytoeoccut 
aoreoa Tbe Uawemuia, fUho, tahemilia, aad 
urtae tertj «rm oetadTe. 

'Hm p reacpt pbyidcal examtaaboa tbov« a (Sk 
chaixiQX tliut* of (he coecfial upect of the lover 
thlitlof the (eft let, asd *cart oo the donom of the 
fmt toe lod lover third of tbe rlffat humentt. Tbe 
Mt ankle b ankTloeed with i; devreea plantar 
fleekn. the rifkt 1^ in 45 defrea abdsetloo and jo 
detrw dtemal roUliotL The \ r^ »1“>* 
oateocByeh tlj of tbe ab of the richt IOujji tod the 
lov er litird of the left tihb with boaj ankrioab of 
the adjaertl llblo-a»trafaloid >oint, and oateo- 
arthHUi of ti* (eft knee, left ahoulcler aed both Wp 
J^u. Tbe had of the rljtht (emiir b dbloealad 
opvard with emkn of the acaUbahnn and faBoral 
heed. 

Of ^wdal btcrat In thia ate are tbe \ ray 
cvfdmcea of bone datniclion of the femoral 
bend and tbe rim of tbe acetahnlora at ibe 
pofnU of ffrtatat cooUct and pretiurt in fhe 
^nt (Pbetnlster 16) 

CUL 4- R. J-, No- »«77 (fit- 5) • 
iitcd 18 year*, admitted \ put a 

bbtoTT w en Infory orer tbe ri*ht tibia 

before admluioa, foUoved hr palafulMell^aad 
t mootha Uler •pooUnewt* drtlaai*. TbeoewrtUM 

ead fiie be jpootmeoot drelnate occurrtil at u» 


left dbov Uft middle fiofcr and ortr the Irtt 
acapmla All fod proarptlr h^ed with the ei up tka 
of that In the tlhb. He had pain In the rlcht (em- 
pommandlbobj hint dviac the anaU Olnm and 
aboat 6 month* bier nodcra a gradoal pmera^ 
Nocklni of hla Jaw with pab and tvefEnc 
The pAyrieU entmlaatiw vu sep^ve exeept far 
•care ever the iltea noted and a ihaped 

cnUrnSDenl of the rifht ifUa with a nof wppeat 


d£ular }aini The Rptolne lahoratnry ttodlea of the 
Brtse at^ blood, the Wajaenaan^Kahn, and tsber 
ctda Uaii were nendvt Tbe^ ny eamiutke 
•bowed rvldeoce cf an ohj adrraalox oAeomycOtii 
of the m>pcr half of the rifht ti^ oateomyeflh 
with cavitailon of tha mid-«haft of the left bnmena, 
and an ankrkwlna arthrldi of the rl^bt teteporo- 
taawfilmia/ jofnl with obUtmtioo of (ofot (pace. 

Aofuit *0 1030, tn arthroplasty was ooM oa the 
rlabt UmporonaiMfibalar joint Bone retp o red at 
•qheeqnest operadoes o« tbe rl^fat tlUa tod left 
boiarns was reported to preaeat tbe petboloiD' of 
oeteoarelJllL ar^ naphrlococmsaam* was show* 
In smear and nitore Elvvan moedn after the ir 
tbroplaaty tbe noutb could be opened Dormally 

CaM r C B h 0 a efaltc Bale of a veen, 
adudlted October 5 017 |bv« bbtCKy of onset of 

oeteomyrUtb 6 rears prvrlcnslv, eltb d efl i l aai , and 
Ur o lr eru emt of the (eft feaaer rljdit llbfa. left scap- 
ttla left nd rifbt metaUnus. left tibia rifnt 
bchhna rlfhl fibula rlfht alna and riebt bumena. 
la rapid aucctaeloa Tbm fod vem a U drained bf 
the ataphylocscais asms hcmolytlcnn aaa cnltared 
fronathm- Soon afieraardpal and dlia^ dertl 
t^sed In front of both eara nd both jaa (i^uallv 
became ankvloeed ArthroplaslJn acre doc oa both 
MaU. l>anBf the first j yeara of thz* 01am the boy 
tiad repented taafl hcwMiptyKt and a (fiamoab of 
pulmoanry tobctcuhjeb was made ad miihcd by 
the presence of tobercl* badTU (0 the tpuira Tbe 
J^jod Waasermann Kahn, nd erh* tests ere 

MfldTC. 
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THE SHELF OPEEATION IN THE TREATMENT OF CONGENITAL 

DISLOCATION OF THE HIP 

FRANK. D DICKSON, M D , FA C S , Kans.as Cm, Missouri 


G enerally speaking, m the treatment of 
congenital dislocation of the hip, tno 
methods are employed , reduction by closed 
manipulation, reduction by operation Actually, 
however, there is a third method of treatment 
which must be used at times which cannot be 
included under the term “reduction” smce it does 
not attempt replacement of the dislocation but 
has for its object the rehef of sjTnptoms and 
improvement m function in a dislocated hip 
which caimot be reduced Reduction by mampu- 
lation IS, at the present time, fairlj well standard- 
ized, at least it may be said that the basic pnn- 
ciples of the mampulative method have been 
estabhshed and most of the methods in common 
use conform to these prmaples The techbique of 
reduction by operation was established by Gallo- 
way, m 1920, and this technique, with such modi- 
fications as the mdividual ojJerator may have 
chosen to make, is generall> used today For the 
treatment of congenital dislocation of the hip m 
those cases m which it is impossible actually to 
reduce the dislocation, a vanet) of procedures 
have been devised One of these proc^ures, the 
shelf operation, it is proposed to discuss in this 
contribution 

In the management of congemtal dislocation of 
the hip the factor which most profoundly influ- 
ences the course to be followed is the age of the 
affected mdividual Age is of paramount impor- 
tance because it not only deterrames when closed 
reduction should be abandoned and reduction by 
operation resorted to, but also what t>’pe of 
operatiie procedure is to be emplojed It is, 
then, impossible inteUigentlj to discuss anj form 
of treatment for congemtal dislocation of ^e hip 
without taking into consideration the age factor, 
and a bnef discussion of the wa> m which age 
influences the selection of the method of treat- 
ment used becomes a necessaiw" prehminary to a 
discussion of a specific form of treatment such as 
the shelf operation 


For the purpose of this discussion we will sep- 
arate cases of congemtal dislocation of the hip 
into three age groups These groups represent 
approvimatelj the important age penods m so far 
as treatment is m\ oh ed These groups are 
Group I Patients up to 4. jears of age 
Group n Patients from 4 to 9 > ears of age 
Group III Patients over 9 j ears of age 
In usmg the age penods shown m these three 
groups we recognize that no sharp hnes of demar- 
cation can be drawn, thej are meant to be an 
approximate guide, not an absolute one Our 
expenence, how ever, leads us to behe\ e that these 
groups truly represent definite dmding lines in 
the treatment of congemtal dislocation of the hip 
Group I This group maj be bnefl\ dismissed 
with the statement that practicall3 everv' con- 
gemtal dislocation of the hip m patients up to the 
age of 4 3 ears can be successfully reduced b3 one 
of the methods of closed rnampulation m use 
Occasionall3 , howei er, closed reduction withm 
this age limit is impossible and reduction b3' the 
open method must be resorted to In our clmic 
opien reduction in patients under the age of 4 
3 ears has been necessar3 m onl3' 2 cases m ro 
3’ears 

Group n In Group 11 w e enter upon debatable 
ground Man3' expenenced orthopedic surgeons 
hold that the closed method of reduction should 
be used m children up to the age of 7 3 ears and 
even up to 10 3 ears Others are connnced that 
closed reduction should be abandoned when a 
child has reached the age of 4 3 ears and the open 
method of reducUon used Gallow a3 , with a wide 
and successful expenence, ad\ ocates reduction b3 
opieration at 2}^ 3 ears and considers 20 months 
to be the ideal age for this method Expenence 
over the past 12 3 ears, during which time 71 con- 
gemtal dislocations of the hip haxe been treated, 
has comnnced us that, m our hands at least, the 
best results are secured b3 reducing all dislocated 
hips over the age of 4 3 ears b3 the open method 
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mesU OT«r tLc upper eadt ol both tlbbe tad both 
hnmrf i, and the lover oaa-thlrd at tba right n£aa. 
Tbe ri^t hip via ftitd in with Qniltatloo at 
tad pain in, all motkats then wu alao tcaderaeaa 
Ortr tbe grater tiodtantcT Tbelabontotyato^^ 
iadoding blood ^ tMcrminn. Brine, blooiL and ta 
berrnlln, were negatiFt marpt lor erldme of a 
bodente anmia. Roentfraolacj dennaftrated 
oateomytUtls of both buaei% both tlblc flnt right 
metataiMi, and the right ntfini, and a p y o g ealc 
aithrida o< the right Up 

Partial oatectomiea arere doae on both both 
ham eri, the right mfita, arwt the rl^t Ent metatar 
am. hncroaccpk aectlm rerealed chroidc ovtco- 
nreUtk. Tbe right Up vaa aerer drained aad aub- 
ilded adth ankyula. 

Case 9 L. XL, No. 7064 (Fig 7) a wUla male 
aged 14 reaia, entered tr« boa^tal NoTenber it 
191&, vith a hlatorj- et orteo m yeittia of the Idt 
(emui right fibula, and aainim of 3}^ yean* don 
doa apparently not eontag 00 abr^dv 

Ezasdnatioa aho« cd >"■ cartfiae nypertrophy 
with decouBxrtutlcm, narked enlargcmant at th« 
Qrer and ipteexi, aad diitlnlng atsoaei orvr tbe right 
fibala and left Up. Tbe left d bow and left aboaUcr 
wmcradrUndtedlnButlao. Tha rocntgeoogiara 
abowed arthritic chuuea to tbe left elbn octeo- 
myUMiQf tbepratoialoMlof tbeleft bamrroaahh 
torolTCBieat of tho ahoBldor Wat, the wiog ^ the 
left ffisB, tbe left feorar «(th dotractloo of the 
entire tad aech, aad tbe right fibola with 
■Waew of moat of Iti ahaft. Tbe onae couktally 
CDfitaicKd a large eputlty of tJbamla with an occa- 
tlcMial graBniar caat Tbe harewglobto vta hs P*t 
cent, tae red Uood count 4Ao"iOOo, tbe blood wiae- 
•criDaim and Kahn negatire. 100 per cent of Congo 
red, injected touaetswoaly waa abeorbod 

The patient vaa dbeharged alth c dbgoaeia of 
chronic aoppma tire oateoenyefltii elth aUliple fod 
and amyloid degeoeratioo trf the Urer and apleen. 


I Of *17 c*jea of pyogenic oateomyelltla 
tiiere ww a*eocii(ed arthritij ia 5* “ 

inddence of 13 $ per cent 

i Of theae 51 ctaea, 41 (i9-3 per cent) 
trow by direct extemioQ from an adjacent 
dlaphy*^ Infection. Tbe Uip wdght bearing 
Wnta cocftitated 5 per cent of thb group. 

t In 9 axa (4.1 per cent) the JoinU ap- 
peared to have becotoe Involved by blood 
b^c Infcctioita, preaomably from raoofc foo 
of oatcomyelilU- However there may have 


existed at aotoe time a amall nTvGvrw e i ii l 
klioa in tbe adjacent bone, and tbe Joint! may 
repreaent the end-result of an abortiTt orteo- 
m)rdttla. 

4- The aerioocieaB of tbii cwnpllcahan of 
ofteomyebtia baa been measured in tba tBab 
ysfa by tbe end-iesuita of tbe Joint damage 
alone. Only 13 j per cent of Joints Infected ^ 
direct extenson regained a good range of 
motioa, 65 t per cent became anhykaed, and 
the remaining ja 6 per cent suffered varying 
degreea ot functional lurdtation. 

A comparison of these eod-resolts with 
those resulting fimn hmoatofenous htiettioD, 
in the Dnall senes analyxed saggests that 
leas Joint damage b prtidiKed by tbe latter 
type. In iMi rronp ankyicab occurred hi 
44.$ per cent and a good range of moboo wai 
presmrd in 33 3 per cent of tbe caica. 


BlBUOORAPHy 
BiMaon. F W AesU h 
Aas SoTi tutd, M 
. BexiaAa r Ac n» bt aiuBgref 

Uen. BtB-X T 

Aead. Had aja, D wa o tm ’ S-juj 
. Corm, F J lUictkw c 4 l—g* aad 
Cys« ItCTat 9*5. iJ, *5! 

. Kavtiuji Eevaia LahrtMKh det BpedaOto Patso. 
Joshthaa Anamak Bcrha fjthmr tfn. 

1 jvri . E Ooxnl B ai gtr y Be*ta, A. D. htv 
York Appkicu k Co 141, 900 
FautWTUi. D E. TIm patSdagy tad milTW*. 
pyttuk tnkiTtJt rfBacyirttlt ^ J ^ 
tro. J*-J7 

UcB zJSfct d tauu i oa trUnltr KiriVB 
^•irf 914. bxx iS 

Kan. K 8 ranitet tnknlh J Bob* k Jehu 
*«! I, J54-J7! ^ 

Boamerf D E *i-^ HiMlinia«f vlrr-T**^ 
/ B« k Jtkat Sort 9 7 b, f- > 

Bnut. C L Acutt btciaifigtioqi 
Aitk. Soff 9 hr, jeT-rt; 

Idrta. Dna Lew» rracUcc d Saiiffy t«l 8, 
t, 9-4 

U rttm-m. O LtUat Bkrr^ttei c 4 tkt c ph * j t. 

Ai^ dt rfar 9 4. 409-14! 

WcLumr A O faiMt nKpurtOvt ^ (ircU 
o f oyrhla or acau (plphyml* Atn ScJi 

*»7 UuFL 7J7 

Idtn Anh Sara 91A, uQ, Say 

*' '* vi^a W od raau tT Intot cf aetJ 
Aaa SoTg 910, Irrri v 6j -M 



CLINICAL SURGERY 


FROM ST LUKE’S HOSPITAL, KANSAS CITY 

THE SHELF OPEIL\TION IN THE TREATMENT OF CONGENITAL 

DISLOCATION OF THE HIP 

FRANK D DICKSON, M D , FA.C S , Ka-ss^s Cm, llissotmi 

G enerally speaking, m the treatment of For the purpose of this discussion we nill sep- 
congemtal dislocation of the hip, two arate cases of congemtal dislocation of the hip 
methods are employed, reduction b\ closed mto three age groups These groups represent 
mampulation, reduction by operation Actually, approximate!} the impiortant age periods in so far 
however, there is a third method of treatment as treatment is m\ oh ed These groups are 
which must be used at times which cannot be Group I Patients up to 4 years of age 

included under the term “reduction” since it does Group 11 Patients from 4 to 9 }ears of age 

not attempt replacement of the dislocation but Group HI Patients over 9 }ears of age 
has for its object the rehef of s}’mptoms and In usmg the age pienods shown in these three 
improv'ement m function m a dislocated hip groups we recogmze that no sharp hnes of demar- 
which cannot be reduced Reduction by manipu- cation can be drawn, the} are meant to be an 
lation IS, at the present time, fairly well standard- approximate guide, not an absolute one Our 
ized, at least it may be said that the basic pnn- expenence, however, leads us to beheve that these 
ciples of the manipulative method have been groups truly represent definite divndmg hnes m 
established and most of the methods in common the treatment of congemtal dislocation of the hip 
use conform to these pnnaples The techiuque of Group I This group may be bnefl} dismissed 
reducpon by operation was established by Gallo- with the statement that practically ev^eiy^ con- 
wa} , m 1920, and this techmque, with such modi- gemtal dislocation of the hip m paUents up to the 
ficaPons as the mdividual operator may have age of 4 } ears can be successful!} reduced b} one 
chosen to make, is generally used toda} For the of the methods of closed mampulation m use 
treatment of congemtal dislocaPon of the hip m Occasional!}, however, dosed reduction mthm 
those cases m w£ch it is impossible actually to this age limit is impossible and reduction b} the 
reduce the dislocation, a vnnet} of procedures open method must be resorted to In our dime 
have been devnsed One of these proc^ures, the open reduction m patients under the age of 4 
shelf operation, it is proposed to discuss m this }ears has been necessar}' in only 2 cases in ro 
contnbuPon }ears 

In the management of congemtal dislocation of Group II In Group II w e enter upon debatable 
the hip the factor iihich most profoundly influ- ground hlan} expenenced orthopedic surgeons 
ences the course to be followed is the age of the hold that the closed method of reduction should 
affected mdindual Age is of paramount impor- be used m children up to the age of 7 }ears and 
tance because it not onl} detenmnes when closed ev'en up to 10 } ears Others are convmced that 
reduction should be abandoned and reduction b} closed reduepon should be abandoned w hen a 
operapon resorted to, but also what type of child has reached the age of 4 } ears and the open 
operaPve procedure is to be emplo} ed It is, method of reduction used GaUowa} , with a wide 
then, impossible mtelhgentl} to discuss any form and successful expenence, adv ocates reduePon by 
of treatment for congemtal dislocaPon of the hip operapon at oL/i }ears and considers 20 months 
without taking into considerapon the age factor, to be the ideal age for this method Expenence 
and a bnef discussion of the wa} in which age over the past 12 }ears, durmg which Pme 71 con- 
influences the selecPon of the method of treat- gemtal dislocaPons of the hip have been treated 
ment used becomes a necessar} prehrmnar} to a has convanced us that, m our hands at least the 
discussion of a speafic form of treatment such as best results are secured b} reduemg all dislocated 
the shelf operaPon hips over the age of 4 }ears bv the open method 

Si 
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HowtTcr wbethCT rcductioo by opemioo k cacd 
{n patlcsti kt the kA oi 4 yon, or ekrilrr or 
later it b jx«alblc, by the optn loetbod. Id ibo 
mk}ority ca pB.tleT:iti up to the kfe al 9 jeka (o 
return the bead of the femar to the kcrtkiralum, 
aad the result thoezki be a phytioiagictl can As 
Akted prevuml) the techni^ of G«ll<Tray t* 
cnUiehr caalactory for open reduetkiD m ifah afc 
gpwp. 

Grtnp nL After the a^ erf g to ti ye*r«t we 
bdJm g, the picture of ocDteofUl 
the Up changes nlher foddeUy Gp to this age, 
u hai been pointed otii, the diilocated feoiorkl 
bead can in the ma)oritr of cues be re s t or ed to 
the arelabcdam by ciuter the ckaed or open 
method in chUdrec orer 9 vran of age soch 
redoctloo ts nsienny ImpoaifhV: or If poadblc, 
undesmble. Redactiw b Intpaaatbl* becaose the 
thkkeoed and an traded captuk aod the extrane 
ihortening erf tbe mmclei which rxii from the 
pdns across the Up )oiot to the (raur prermC 
except b) oslog e i t mii e force and ruordne udJus- 
tiliablc r«a, the dlspUcemcnt of the bead <Join>- 
mard aul&dently to aOow it to enter tbe aertabo' 
lorn. Redoctan b tmdeslrsble in tbeae caaa 
becaase, rren 1/ the redocikn can be accom- 
plbt«d by tbe nsc of great force, the head is 
ihruA so strooglv against the acetabtiliiTn by the 
coatncled atrwtum about the Up ^ofol that 
ihsorptkn of the articular cartilage fottows and 
rigkfiiy Of ampiete afik>-kab will result in a vny 
Ugh pocenUge of the cases. Ankylcals, or even 
marked limiiatkn of motksi, b a %-erv dlmbUng 
coodltkn arai the itroeg probaHIity that It will 
occur comtitutes a defaute contraAndicaUon to 
rcplidng the /rtncral bead in the acetaboUn) In 
these ckler cases. Our proUctn In Group HI then 
UqUtcdlffercni than raOrocps I and If sndear 
U^uaeet mat la the majority of » aim ^ 
itabOiiing the Up and Improving the 
the Joint wilboot mdtnlion of the rfisJocated 


a 7^ SsDtik Ptlesra tncMna 

head. \\e most, in other words, sbandfsi the 
Ideal erf a ph>iidci^ca] cart, peariUe in Greopi I 
andfl and Miailitied with what £reu, erf* Benin, 
hat ter&ed a pathopbyBolcifial cure. 

Efiorts to devbe a Mtisfactory method of tubf- 
lixfaif a coDgenjiaJly dakcated hip aod at the 
aame time preamT a usefol aiOoefit of motka 
without restoring the dislocated head to the 
acetabuJuio have produced a varidy erf oceratlve 
pCDcedniea. These include the methods o^ AHiKn 
and Sweit which atteropi to restore the bead to 
the areiibuhim, even In t^do' patloita, by a two 
stage cperalkn the Lorenx, too Barycr and 
Kunoaaoo bflnrcatlcu operatkns tbe Sbans 
osteotomy and the shelf operatiwi. Tbe last of 
these, the shelf operatkai, has been used routinely 
In our dink for the put is years, and It b the 
of thb openiioe we propoae to diaenss 

Tbe aheli operstlcn for congsdul dblocailoc 
of the hip aims ( ) to Improve the weight bearha 


forward from lu poaitksi on the posterior pkoe 
of tbe pdvb to s position on tbe rWge between 
the anterior and posterior planes or onto the 
anterior plaoe llseU thus overcoming lordods 
(s) to iiaollixe the dtslocatcd Up for weight bear 


free motion ie the bip. To accmpllsh these 
three canGnal pui p o w a we believe ibat a definite 
tcchnlqoe H necessary the procedure as carried 
out Id out cliok has varied but little from that 
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Fig 3 The incision has been deepened to expose the 
capsule and displaced head lying in the postenor plane of 
the peliTs abo% e and postenor to the true acetabulum. 

descnbed bj the author in the Journal of Bone 
and Joint Surgerv of 1924, and is as follows 

XECHKlQtrE 

Preliminary preparations Skeletal traction is 
applied for 2 weeks bj means of a Kirchener t\ ire 
passed through the crest of the tibia just below 
the tuberosity Notwithstanding the assertion 
frequently made that little relaxation of contract- 
ed structures may be expiected from traction pre- 
limmary' to operation for congenital dislocation of 
the hip, expenence has conxnnced us that when 
skeletal traction is used a de&mte amount of 
relaxation is secured and that the dislocated head 
can be much more easil\ displaced at opieration 
than m these cases in which such prelimmaiy 
traction is not used From 10 to 15 pounds of 
weight are used, depiendmg upon the age and 
ph\ sical condition of the patient 

Operative preparation The operatne field pre- 
pared extends from the umbilicus to the knee on 
the side to be operated upion and includes half of 
the pehns and the entire thigh A double prepara- 
tion IS gixen, one at noon of the day before the 
operation and the second m the late afternoon 
On the opierating table the entire area is pamted 
with a 2 per cent iodine solution The pubic hair, 
if present, is shax ed 



Fig 4. The capsule has been cut away and all restricting 
structures dimded or stopped back, and the head is com- 
pletely free The lexer is m position to sbde the head 
forward onto the ndge between the anterior and postenor 
planes of the pehns or onto the antenor plane. 

Placement on the operating table {Fig i) Some 
form of traction opieraUng table must be used 
The patient is placed upon the table wnth traction 
apphed to both legs, the traction already m place 
(Kirchener wire) is used on the side to be operated 
upon and skm traction is used on the oppiosite leg 
to secure countertraction and to anchor the pehns 
OnK suflncient traction is applied to hold the 
patient on the pehnc support, this allows the 
patient to be rolled slightly toward the side not 
to be operated upon and affords better access to 
the region to be operated upon 


N^Iatcm % liae 



5 The anterior and posterior planes of the pel\ns 
are shown with ndge between (From Applied 

Anatom \ ) 
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ol cocopietdy Irediif the npper cad of ibe fecmir 
ctnoot be avem&p^ciUed attempti to preaerre 
tbe permit ibu tod are oiipecftry tt it 

ngewttei Wcr (FI* 4) 

j. Tbe bead, Mct, tod oppet part of Ibe 
greater Uoduinter hivin* been coripicidy freed 
iraclioo ca both le** It rradotlk locreaKd, At 
tbe uactioo loro tcU, toe devated «kk of ibe 
peJvit b tikpwed jrmdittDy to tink oDtH the pa 
tkDt b lyiiif flat 00 tbe ubte At ihb pofal a 
Wver (Fig. 4) b pitted behind tbe bead and neek 
*ad tf tbe HpTw end of the femur to been 
idrtmitelT treed, tbe bead readily tlipa foomd 
onto tbe ridge between tbe porterior and 


'/ I 


t\. t. ^^QQdcultrr’■fo■J(saf artooi rhA. 

Tbe ttepa of tbe opentkn art at folkrwa 
1 The Smith Peteraeo Inckkn, whkb runt 
from well hack qq the lUac oeat down ooto llw 
th%h, it oacd (Fig ») Tbb hicfaloo b tbe only 
OD* whkb glvci tuSWdent expoaoie to aflow tbe 
aahacqoent ttqn of the opoachn to be carikd 
cwt efacieBtly Tbe tkin edgei are protected by 
towdi Uitened with tetra eumpa Tbe bdrioo 
b deepaed In the tsual mannee mtll the ctpnle 
of tbeUnt b rea ch e d and (reefy eipaaed (FI* 3) 
a lu dUoated bead b now cooipkttiy freed 
of all ftractores abkh fotofere with cenptete 
mobility 'Hib b acoxopibbed by frecfy and 
cocmfeiely cnttbtg away all the thkkened capenie 
and by dicfclini' aO flbrw bandt. iltadc attach- 
EDcnti which mtericre, partlodariy ibcae to the 
neater trochanter arc pf e jej^ w O at far as poaatble 
OT tblp pi it g op theb perkwtcal attachmroU. 
dencrilly it b neccttary to dMde the tendon 
the fllopeots which b anally markedly tborteDed 
DO ill ^ecta have (<Jlowed thb. Tbe Importanre 
of cotnpietdy frednc the upper end of the fecmir 





7 tad p ctt nte tl y tnd a ir uLn^ the boenl 


and u tbe HpTW nw « u* ^ 

adrtmateiT treed, the bead readily tlipt fotwttd 

ooto tie iW brtwCTti tl» ponok* 

plOT <J tie peWe (FK J) kito • pootlon .tove 
S^WaodJISlUyliilTOtol tteoeeub^ 
Tnetioo I* tien ximduajtv tended I* 

iMd hoi been pidW ta It* “'ertoe poeioeo 


to a point bey-end which It will not deacend vitb- 
oat the u*e of onjnstifiabie forte thli b at a rek 
about an inch U> an Inch aad a b»lf. Both kwm 
cxtiemJliea are then gradually abducted and tbe 
tractioa b dgbuned to take op tbe tlack whkb 
aesaHy foOo^ Uib mane u c ei TIk bead b now 
m the Dodtioo In wfalcfa, by toning down a flap 
or tbeU of bone (nan tbe tide of tbe ilium, U b to 
be hrU pemanenllr 

4> The ibeli b formed at foflowi A wood- 
eutlcrit goon (Fig 6) the tire depending npefi 
tbe litt U the ibeTf to ba formed, Is oaed to ton 
down a flap of bene from the ti^ of tbe [IlaiiL 
Thb flap inoald be i 5 to a inchei In depth tad 
at bait 0.5 Inch thick at lu batt. Tbe flap tboold 
atait well anterior to tbe bead and be cootinned 
over U and well down potteriorly to that when 
the abelf u cu m p leted It fita over the opper part 
of the bead Qkc a cap (FI* 7) It tboula be 
andentoni that tbe thelf turned down U do< 
merely a ledge of bone projecllng from ibe flnnn 
but a modelled eorenog for tbe fetDonJ bead. A 
Urge aedge of bone b tben removed (nan the 
crew ef tbe ilium, or aeveial aedgm if »o drdred. 
and Uua H wcorely filed between tbe turned- 
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Fig 8 Wedge of bone has been remo\ ed from the crest 
of the ilium and fixed between the side of the ihum and 
the turned down flap 

down shelf of bone and the side of the ihum, filling 
the space between them (Fig 8) The wedge of 
bone acts as a brace for the turned down flap and 
provides a firm shelf above the head capable of 
resisUng a fairl}" strong upward thrust without 
givmg way 

5 At this pomt the condition of the adductor 
tendons of the thigh is exammed, if they are 
under tension, an assistant does an open tenotomy 
of these tendons before closure of the wound is 
commenced 

6 Closure of the wound is made m the usual 
manner b> lajers Dramage is rarely used and, 
if used, consists of a piece of rubber dam placed 
just under the shm and removed m 12 hours 

7 A plaster-of-Pans cast is now applied to 
mclude both hips and to extend down to just 
below the knee on the side which has been oper- 
ated upon The patient is transferred directly to 
bed from the ofieraUng table, strong traction on 
the extremiti operated ujxm bemg maintained 
constanth bj an assistant dunng this transfer 
and until” the traction apparatus attached to the 
bed has been arranged and is actmg 



Fig 9 Roentgenogram showing t>'pe of shelf secured 

After-treatment Traction is mamtamed con- 
stantly for 6 weeks At the end of the fourth 
week, the cast is biiahed and mild flexion and 
rotation movements are given darl\ After 6 
weeks traction is discontmued and phi siotherapy 
contmued with gradual!} mcreasmg range of mo- 
tion insisted upon Weight bearmg is started at 
the end of 6 weeks with crutches and at the end 
of 8 weeks unrestncted weight bearmg is per- 
rmtted It is necessary to mamtam supemsed 
exercises for several months foUowmg operation 
m order to secure full range of motion 

KEStTLTS 

The results to be expected from a properl} per- 
formed shelf operation are 

1 A stable, pam free, freelv mov able hip, with 
hmitation of motion onlv m the extremes of the 
arc 

2 Improv ed w eight bearmg with improv ement 
or disappearance of lordosis and its accompan}mg 
s}'TQptoms of backache 

3 A defimte decrease m the shortemng which, 
on the average, is about i mch 

4 Improved walking because of the resultmg 
stabiht} and lessenmg of the giv e m the hip on 
weight bearmg 
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We have pcrfonoed the ilidf operalioo In *6 
didocated with Uw foOcnrisg nsulta 

&«( fwtwc 

Cad roela |o 7 

I iy o ml % 7 ft 


Tb* youngcH padcnt ooented cn wm 9 jtui 
old the oldat 40 Tcan old. 

The taHorcs vm doe In ooe cue to t low-frade 
Infectkn whkfa roulted b tnl^Qtii tot with 
iffiprcrvement tn pQBtkn The second faOurc wu 
dX one o< Iiihire to Rcnie sUhUlly and tacXkn 
tot, dnce the oprntloo, the patknt bM tuffend 
from very maited lymptoma In the saao-Qlac 
)amt oo tiK ride operated i^ion. The third faQaie 
was doe to an attempt to secure too tu>ch length 
with resultlDK pressure on the head with absorp- 
tloa 0^ trticaltr cartIUge and rigidity to the h^ 
There have bra m deathi In me t6 cases 
operated upao nor have any serkxis conrplkatlans 
occurred. Undojy prolorging the opecatkin and 
attempting to obtain too moch lengthening 
ibcNtd be avoided ss they tend to catae thoch. 

The result! of the iheli operadoo, so far at w« 
<u determine have been lasrlag Four patients 


were operated upoci 11 years ego and all tie lead- 
ing actirt lives withoot irmptoms or any farter 
fcience with active tac of the hip. TIm -f** 
resofts are being obtained in mere recent cases, 
as ibown in Flgitre 9. 

coBCitreiaws 

In coDdoskn, may I ny that it b my fim 
bclH that before many }eaii ia>e paiad the 
inestlon ai to what b the best operative proce> 
oure for nqd^ed cases of ccngoutal dbloatke 
of the hip rarely come up for dedBon bccsose, 
as the pobUc tad pcofesrion become edocital, 
practically all cs^-s will fall in Groin I or II 
when pb>’sicilogical cure b pcanbie. It b in the 
hrit ^ ycara of life that cnogmltal (firiocatlce cf 
the bip nnist be treated if it b to be cored cem- 
pletcly so that tbe most Important step In the 
masagement of roogniita) ifiriocation of the h^ 
aa I see it, b the untiring preaching of the gospel 
of early dlagnoaii sod es^y correctui. Tbe vui- 
ons opcrailm for treatment of tbe long st a nd i n g, 
or perhaps better the neglected cases, are nake- 
riilJt p r o cedures which it b tnx, fulfill a dednite 
pujpQK but they by their iTTy abtence cowll- 
tule a reproach to tlw ordkal pnifeskn. 
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FROM TEE SURGICAL CUNIC, UNIVERSITY OF FlLiNKFURT A MAIN 

mRE EXTENSION TREATjMENT OF FRACTUEFIS OF FINGERS 
AND METACARPAL BONES 

De :Med HAXS MELTZER, Fraxktuet a JIain, German-\ 

Assistant in the Surgical Clinic Uni\ ersit> of Frant/urt a Mam Professor \ Schmiciien Director 


T here are three points of importance to 
be kept m mmd m treating fractures of the 
fingers and metacarpal bones (i) The ends 
of the fragments must be brought mto a position 
which IS absolutely faultless anatomically (2) 
Fractures of the fingers and metacarpals are 
especially apt to result in great dislocations and 
for this reason the correct position of the frag- 
ments should be judicioush mamtamed untd the 
formation of callus prevents the fragments from 
bemg dislocated and shoved against one another 
(3) Physical therapy must be begun as earlj as 
possible, lest the wnst and the jomts of the 
fingers grow stiff Usually it is not so difBcult to 
obtain an exact reposition of the fragments as 
It IS to keep them m position and, without agam 
dislocatmg the fragments, to start exercises early 
The contraction produced by the tendons and 
aponeuroses works to a disadrantage upon the 
mamtenance of the fixation of the fracture, and 
may prove to be a real danger when ph\-sical 
therapj , which is absolutel} necessary , is begun 
early We know that fingers and wnsts, especiallj , 
grow stiff very qmcklj when the} are held in a 
fixed position It is alwa}’s a question whether 
the patient w ill be able to make use of his hand 
in a normal wa} after it has been kept at rest 
for some time or w hether he will be incapacitated 
economicaUv as weU as psychological!} In a 
stud} b} Ziegler of a senes of 403 cases of frac- 
tures of the fingers, the percentage of mx'ahdism 
was found to be an average of 24 g per cent 
The two problems, the mamtenance of fixation 
and earl} orthopedic treatment, have brought 
forth mam therapeutic proposals In a recent, 
more detailed contnbution* I suggested that the 
methods hitherto proposed had certain disad- 
vantages which led to disappointing results The 
^•a^ous U-pes of sphnts for the hand and the 
fingers do not prevent new dislocations of frag- 
ments after the} ha\e been well and proper!} 
ahgned The method of fixin g the hand wuth 
fingers closed oxer a roU of gauze has the same 
disadvantages, moreover, the fingers which are 
not mxolved are fixed as well The method of 

*Chir , I9J3, p 58 


extendmg the parts by means of adhesive plaster 
IS not only ver} disagreeable to the patient but 
the wnst and the pmts of the fingers are stretched 
m a way not ph} siological, and the result is 
again disappomUng This method, too, has still 
another di^dvantage m that m certam cases 
sufihcient pressure cannot be procured from the 
adhesive plaster xnthout exposmg the tip of the 
finger to the danger of bemg msuffiaently 
nourished Without entermg mto particulars I 
would refer to my contnbution just mentioned 

I hax'e tried to ox^ercome all of the disadvan- 
tages referred to by makmg an apparatus for 
extension of the finger by means of xvire The 
chief pomts of mterest are as follows 

1 The apparatus should make it possible to 
exert tracbon sbong or mild according to the 
conditions met m a gix en case 

2 The finger which is to be extended and the 
xvnst which is to be fixed should be brought mto 
a ph}’siological posibon which is agreeable to the 
pabent and which will facditate and shorten the 
period of beatment to restore funcbon 

3 It IS absolutel} necessary that while fixed 
and extended b} means of the apparatus the 
finger affected as well as the other fcgers can be 
exercised m order to proxade agamst the danger 
of stiffness 

4 It is essenbal that the apparatus be so 
constructed that it can be used to extend each 
finger and to take the place of the cuff of plaster 
of Pans used on the forearm, the apphcabon of 
which requires much time 

On the basis of these postulates and after 
havmg been tned thorougld}, the apparatus is 
now made (b} Braun-Melsungen) as shown m 
Figures i to 3 = It ma} be described bneflx as 
follows 

There is a forearm cuff made of neat leather 
which IS adjustable to different size xxnsts B} 
three straps a narrow Rramer sphnt is fixed m 
such a manner that its form and direcUon max 
be altered according to the kind and the situation 
of the fracture B} means of a spiral sprmg at 

* "Hie ipparatns caa be ob juoed from the Amencan Medical Saeoal 
tics Co Inc SS”* Sheath Avenue !\CTr'iork, 
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Ftaccf ecUMlDB cad bov to praluca tac 



ri| t. Fvwa mfl id kaXbcr vUh IIiub iptkt nd 
■hirwMix pAf) vbjdi bbrat to It tte hdlev of tla kasd 


the cod of tbe kmncr ipUnt ibcrc ts appOH for 
extemkn a aod narrov txm bokl^ a lUn 
ttrd win vWfa b run proof accoraio^ to 
RincfaMT Tbe bow trod occt Uaclkxi u fUoiif 
aa utnwary for tbe bactore Ilekl in place by 
a kalbcT itrip tben b abo appOed throt^ tbe 
fortann cofi a prop made of ahuninttm wolcfa b 
bent to fit tbe boUow of tbe hand. Thb prop 
froduca Brtt and comfortable donfflexktn— tbe 
oqIt pbyiiolofical podtkn of tbe wrist — w b nt ai 
the finjen an tDfhUy flesed. 

Tbe kmcfaaer win b laid dlagooally cUbcr 
acraa Uw basal phaianx of tbe fin^ to be ex 

tettled In case of f racton of the metacar^ booca. 

or acrtaa tbe rnlddk phalanx fit cue of hacUm 
of the basal phalanx. We caa nport bol the 
best nsolu from the minor surfW onent to 
can be canfuDy cairlcd ocl ODder local 
or nerve block anesthesia wHbool ln)ttry to any 
trcdoQs, rerves, oc arteries and without the dan- 
£CT of Inleclicm. . . 

First tbe cwfl softly padded, tbe Khscbner 
wire, and tbe bow eitensloo an not oo. Tben 
the frarroenU an placed in 
ceot DO walB has bmi bjected Into tbe hxma 


tocoa to ovemase pain. Now tbe wrist b il^btly 
(fenlflexed and tbe finreti Itas ao. Afts a few 
boon, ibe patient wIH ba able to move tbe ex 
tended fin^e a little. Tba baada^ ts kept on for 
s or 3 weeks, which time b necescarjr for tbe 
cocsofidatinp of the fracture lo that rediitacatloi 
b made irnpcaslblc Then tbe iktmI treatiDent 
b foOowed the apcOcation of wtmtb and mas- 
and exerose « tbe hand and fir^ters. 

By meana of win extension exceUent rtsoks 
have been obtained darW the past two yean 
at tbe Surgical Clbdc of tbe Unlverbty of 
Prankfnrt a. klairL With tha metbod even ex 
tmnely badlr cfislocated fnurtores which have 
been mated by otber means without sacccis an 
cured. Tba re»Us ha>n been very favorable from 
an anatomkal as well as a fondioeal point of 
view In aH the cases mentioned iba time re^ 
mdred for physical tberapr has beem araidcr 
ante l ea rn ed compared with the thne required, 
to fnstance, when tbe method of erteoiloo bv 
adbetfre piaster was used. As to tbe palleot 
UmseH thb method ts nrocb mors agneabw »h«n 
are otber onea, for It bu the advantage of allow- 
ing a comfortable physiolofkal posWon of tbe 
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Fig 3 

Fig 3 Finger extension applied Tennis racket form 
Fig 4 Fmger extension applied Abduction position 
of the Kramer splint. 


Fig 4 Fig 5 

Fig 5 Finger extension apphed Bajonet form of 
Kramer sphnt 


ivnst and the joints mthout the patient being 
constantly reminded of his disabihtj' 

We beheve that the postulates mentioned hat e 
been met by the wire extension apparatus and 
that this method maj be recommended 

SUiOIAE.'S 

An apparatus is descnbed for the treatment of 
fractures of the fingers and metacarpal bones 
The apparatus is based on the prmciple of wire 


extension The apparatus penmts more or less 
strong traction, brmgmg fingers and wnst into 
a comfortable imddle position The apparatus 
makes piossible the correction and mamtenance 
of exact reposition even m fractures with greatlj 
dislocated fragments The jomts of the fingers 
can be moved without any pain mimediatel> Mter 
the apparatus is apphed — a means of faahtating 
the treatment afterward and a means of improxong 
the results 


9° 
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PANCREATIC UTHIASIS* 

T D ACDLW »fJ> WOTOtAi, Cixisi 

AatAM b Mtial □■■»] 

ALBEKT ROSS. UJ) Uovruai, Camumi 

.^— c h M 1«1M. n* UaMMBj Onaal 


S INCE the cnnditkm of jabcremUc Illbiutf 
wM first described by GnAf Jn i66j rd* 
lively few cues haw been recorded The 
rarity of tte cooditioa b evtdmced by the fact 
that a careful tearch of the literature rereala only 
107 caaca. In 1910 fcnnd two caaea in i 500 
autopalea at The Johns Hophini Hospital 
It b probable that many cases arc crrctookcd 
cUniciIN because cf the great di£ailty In recog- 
nirinf the cootHtioB even arith ztKtdcTB methods a 
InvettigatKXL Thb b irefl ilhtttrated in the case 
about to be descrCbetL Funhenoore It has been 
recorded that stooea have been rabaed at opera 
tko even when suspected and found at antop^ 
The literature on pancremxk Rthiasb has bea 
well r e viewed from time to lime. Oaer In 1900 
coUected 70 caaea, and 4 >'ean Uto- laana re- 
viewed a total of 80 caaea In 1^5 Seegvr In a 
ctBip re h enalve review brought the total reported 
cases up to lei ladacGsg t ose of hb own. He 
oDpbaslaed the value of (urgioi treatment Since 
Secftr’a aitide appeared, reports of 6 more cases 
have been found a by Ilartnunn in t9>s 1 by 
Cbimt aad Feftlosa, la rprf and 1 case by 
lindmy in 19*9. The case about to be described 
brings the total on to lotL It b slgolhcaol that 
wbcnaa almost ail of tbe cases recorded op anlfl 
the first of thb century were autopsy findlria, the 
greater number reported since have been operaied 
on with for ibe most part, good results. 

\\ e ha« studied all of tbe previously recorded 
but as tbe detalb of tbe earlier ooes are 
,cant> It scemsidrbBble to cooftoeour analyab 
to the S4 cases reported since tbe middie 0/ the 
last century which are more ctsupfeie. Inaaalya 
these strikli^ diffcrerrces between tbe group 
onerated upon and the grcwp of postmortem cases 

■rre noted is both syngwoms and fiMfings. For 

the mkc <d cotnparisoo therefore, statistics 

these two groups are presented ■rparaldy ItwDl 

be noted, Tor oampic that wbereas the a w^ 
«re in the pcatmcwtem series was so 
Sefargicds^wwc»jy-»®>''»^ Oftheariio 

T. qK*, J9 were sorrical and 15 acre reported as 

autopsy findings (TaUei I and n) 
iSty Stresses the £aa that 
colR-He pain are f recmcntly pr^l *bat dull 

,pip.ric Ktc ^ ^ „ 


It will be sem frcsn Tables I and IT that epi- 
gastric pain of the colic-fike type and kss fre 
qoently. epigastric pain doll in character b the 
prrdcminating symptocn The radklion of the 
pain b vtrial^ WhDe In the majority cf cases 
It b referral to the back, there b here no cmtant 
site of ridktloo gcserally it b to coe or other 
scapnlar tegioct. In some cases, rxSatioc as hlgk 
at the ihouldets has been noted In othen u 
as the lumbar region. A oumberof wTrtera, note 
^ SfrgiT ha\T stressed left tumbar radlstiov 
Tnat tbn b characteristic, bowerer can hardly be 
acopted. Nausea and seimltlng occur freipKntly 
ta aModation with the parax>-iins of pab. 

Of frealer fanportanct than pain, man a cBag- 
nunk itandpoint b the Irecpeot ucmn e n ce cf 
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steatorrhoea and diarrhoea The occurrence of 
steatorrhoea and the rare finding of tj^ical calcuh 
in the stools, emphasize the importance of a care- 
ful exammation of the faeces Emnicut, m 1903, 
reported 7 cases, includmg i of his own, m which 
the diagnosis had been established from examma- 
tion of the faeces 

GI3 cosuna has been repiorted m a large number 
of cases, particularly in the postmortem group 
Oser, m his senes of 70 cases, found that it oc- 
curred 22 tunes, while Lazarus notes its occur- 
rence m 36 of his 80 cases Opie pomts out that 
this condition comes on late m the disease, after 
fibrosis of the pancreas has become so extensive 
as to mvolve the islets of Langerhans Glycosuna 
does not necessanlx mean, hoi\ e\ er, that surgical 
mterv^ention wdl not stdl reheve and even cure 
the condition, as will be noted m the mcluded 
statistics 

Loss of weight to a marked degree occurred fre- 
quendj^ enough to attract attention 
In 14 of the cases (about 25 per cent), obstruc- 
tive jaundice led to the mcorrect diagnosis of gall 
stones m the common duct Jaundice is due either 
to obstruction at the ampuUa of Vater by an ex- 
truded pancreatic calculus, or to pressure upon 
the common duct by mflammatoiy swelhng or 
stone m the head of the pancreas 
Associated pulmonaiy^ tuberculosis was found 
m 6 cases and m the case here reported Its oc- 

TABLE n — POSTilORTEM 

Number of cases reported 
A\*eragc age 

Sci 
Males 
Females 
Not mentioned 

Symptoms and Signs 

1 Pam 

Dull epigastnc 
Cohc-like epigastnc 
Absent 

Not mentioned 

Referred to thoracic region of back 
Reference not mentioned 

2 Nausea and \'omitinj; With attacks of pain 

3 Gl> cosuna (alwaj** late) 

+. Jaundice with attacks 

5 Stcatorrhcca 

6 Diarrhcea with attacks 

7 Stones in the stools 

8 Melaena 
g Dutenticn 

10 ^forked loss of weight 
n Irregular pigmcntadon of skin 
17 X-raj findings (none mentioned) 

Findings 

r Calcuh 

Multiple 
Single 

3 Pancreatic c>'sts 

3 Abbess of the pancreas 

4 Tuberculosis of the pancreas 

Associated Findings 
X Gall stones 
3 Duodenal ulcers 
3 Pulmonarj tuberculosis 


CASES 

(46^ per cent) 35 
50 



Fig I Roentgenogram showmg calculi m the pancreatic 
duct (From the X-ra> Department of The Roj-ametona 
Hospital, Montreal ) 


currence, howex er, can hardlj be said to be more 
frequent than the association of pulmonan tu- 
berculosis with diabetes meUitus generallv In 
onlj I case, that of Bissell, was a tuberculous le- 
sion found m the pancreas 
The findmg of gall stones m 4 cases and pan- 
creatic caremoma m i case may be considered in 
the hght either of cause or effect, or as purely co- 
mcidental, the latter explanation appl3’ing with 
added force to the 3 cases showmg duodenal ulcer 
In but 4 cases have pancreatic cx-sts been found, 
and the explanation gix en by some writers is that 
the duct of Santormi has been present and has re- 
mamed patent 


iHe pancreatic stones are almost mx anablj lo- 
cated m the ducts Seldom are thej found embed- 
ded m the parenchjTna of the gland It has been 
noted that the^ do not tend to lodge in the ter- 
nunal portion of the duct of Wirsung as it passes 
through the duodenal wall The ducts behmd the 
stones exentuaUx become dilated, and m addition 
to the stones maj also contam grumous material 
The pathological changes m the parenchxTna of 
the gland are characteristic First, there develops 
an interlobular pancreatitis uith smaU round cdl 
inatration and, later, fibrosis The fibrosis gradu- 
ally extends and exentuallj mxolxes the whole 
parenchx-ma m a diffuse waj , compressing the 
from dilated du^ un- 
doubtedly plaj s a part m this destructive process 
As Opie has stressed, the islets of Langerhans are 
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c«ni«ltk« of the Hcnea themarim 
tlooal ^^■WcT>ce Normal pancrratlc ycfrtfep It 
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Fig 3 Roentgenogram of the fresh pathological spea- 
raen shown m Figure r, with a probe m the common bile 
duct and another in the pancreatic duct as far as it could be 
inserted Note the multiple stones m the pancreatic duct 

In 1920 he first noticed frequencj of urination and a 
cranng for sweets The following jear he dei eloped a 
defimte polj’phagia In 1923, he had a seiere recurrence 
of epigastric colic and lormting He found that lomiting 
rebel ed his pain and he frequentlj sought rehef b> mducmg 
it The same J’ear, he was adimtted to the Victona General 
Hospital in Halifax for these symptoms There, for the first 
tune, glycosuna was noted In 1924, he again entered the 
same hospital on account of abdominal pam Gljcosuna 
was agam found It should be noted that he was dismchned 
to follow his dietary instructions, and, moreoier, was ad- 
dicted to the use of alcohol. In 1925, thirst and polyuria 
became more marked In ilarch, 1926, he attended the 
Boston City Hospital Chnic, complauung of pain m the left 
shoulder A diagnosis of diabetes melhtus and alcohohc 
neuritis was made In April, he was agam adimtted to the 
same hospital on account of his abdommal symptoms Here 
It was recorded that he was addicted to the use of \ eronal 
as well as alcohol Not long after this, m 1926, his abdommal 
symptoms entirely cleared up and ne\ er recurred In Au- 
gust, 1927, he del eloped a cough and began to lose wei^t 
rapidly He had haimoptysis on two occasions dimng that 
month Agam entermg the Boston City Hospital, pleurisy 
was found as well as his diabetic condition Insulm was 
used for the first time, and on leaimg the hospital he was 
taking a dosage of 200-20 umts He contmued to lose 
weight steadily and his cough persisted By February, 1920, 
he had lost 44 pounds 

On February 9, 1929, he was adimtted to The Royal 
Victona Hospital, Montreal, where the diagnosis of chrome 
pulmonary tuberculosis was added to that of diabetes 
melhtus 

Laboralori findings Urinalysis showed urme, aad, spe- 
cific granty, i 037, sugar albumen, -F, acetone, 

trace, bde, o, microscopic pus cells, scattered and m 
clumps Blood count showed red blood cells, 4,140,000, 
white blood cells, 9,000, hamoglobm, 90 per cent Blood 
Ilassermann was negatiie Blood chemistry urea, creat- 
imne and cholesterol, normal \alues Gastnc analysis 
normal findmgs Stool e.caimnation nothmg unusual noted 
Banum senes showed a well functiomng gastro-enterostomy 
Shadows were noted at the Ie\ el of the first and second 
lumbar s ertebrx, suggesting calcified glands These ha\-e 
smee been idenUfied as pancreatic calculi (Fig 1) X-ray 
examination of chest confirmed the diagnosis of pulmonary 
tuberculosis The Tipp test showed a pathological gall 
bladder Cystoscopic exanunation, with a pyclogram gaie 
negatiie findings 



Fig 4. Stones remoied from the pancreatic ducts show- 
mg \-anous sizes and shapes, facettmg is mdistmctly seen 

The patient’s pulmonary condition became rapidly worse 
and on May i, 1920, he was transferred to Ste Aimes 
Mihtary Hospital, where he died Ma\ 9 

Abstract of postmortem findings The pancreas was buned 
m dense fibrous adhesions and was s'ery' much atrophied 
Part of the adhesions were mtimately associated with the 
gastrojejunal stoma On palpation the pancreas was hard 
and fibrotic. Along the course of the duct of Wlrsung se\- 
eral large stones could be felt which gat e distmct crepita- 
tion ( 5 ross sections of the gland showed tnis duct to be 
widely dilated throughout and filled with numerous grey - 
ish white stones of various sizes and shapes While some 
were rough and irregular, the larger ones were facetted at 
contact pomts Branches of the mam duct were also di- 
lated and contamed many similar though smaller stones 
(Fig 2) In addition to the stones, the ducts also contamed 
yellowish, grumous material and sand-like particles The 
duct walls were all greatly thickened and the parenchyma 
almost entirely replaced by fibrous tissue. An X-ray pic- 
ture of the extirpated pancreas was made (Fig 3), and this 
rei ealed the presence of many small stones m remote parts 
of the gland These were afterward found to he m dilated 
ducts Some of the more accessible calcuh were remoi ed 
and photographed (Fig 4) Chemical analysis of these 
stones showed the chief constituent to be calaum carbonate, 
with a smaller amount of calaum phosphate 

In addition, there was extensile ulceratiie tuberculosis 
of the upper lobe of the left lung and bilateral pleural efiiu- 
sion There was also an empy ema of the appendix, the kid- 
neys showed cloudy swelbng, and the spleen an acute hy- 
perplastic condition. 

Microscopic ezamtnalwn of the pancreas JIany sections 
taken from \anous parts of the gland all showed marked 
loss of glandular Ussue with extensii e replacement fibrosis 
In some areas the latter contamed considerable small round 
cell infiltration What acinar tissue remamed was present 
only m small islands, and these showed postmortem au 
tolysis Acinar tissue was relatisely best preserved m the 
secUons from the head but e\ en here it was \ eiy far from 
normal In none of the many sections could nor mal or 
e\ en nearly normal, islets of Langerhans be recognized, but 
here and there, embedded m the fibrous coimectiv e tissue 
uidisUnct remnants of these were seen (Figs 5 and 6) The 
duct walls generally were greatly thickened by fibrous con- 
nective tissue, wlule sections through the te rmin al portion 
of the duct of W irsung and common bile duct just abov e 
the ampulla showed, m addiUon to this thickemng, con 
siderable surrounding fibrosis and small round cell mfiltra- 
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OPERATR'E TREATMENT 

The excellent results that have attended opera- 
tion in recent years desen^e special emphasis Not 
only have the end-results been gratifjong, but the 
mortality rate is satisfactonlj low, bemg approxi- 
mately 6 5 per cent It is notable that m neither 
of the two deaths following operation did either 
fat-necrosis or pentomtis occur, m none of the 
cases did a permanent fistula develop The secret 
of this, as Seeger has pomted out, is adequate 
dramage, preventmg retropentoneal accumula- 
tion of pancreatic secretion All of the 7 cases re- 
ported with gljcosuna prevaous to opieration re- 
co\’ered In 4 of these a defimte postopierative im- 
provement m sugar tolerance is recorded 
Vanous avenues of approach to the pancreas 
have been descnbed In general, however, the 
route chosen has depended on the location of the 
stones ^^^len these are located m the head of the 
gland some surgeons, notablj Sistnmk, have fa- 
\ ored retractmg the second part of the duodenum 
mediallv and thus reachmg the pancreas from be- 
hind Dalzed, m rgo2, reported a case m which 
he successfully remo\ ed four stones from as many 
different parts of the gland Moynihan and others 
have opened the duodenum and removed stones 
through the ampulla Hartig’s case had an asso- 
ciated carcmoma of the head of the pancreas from 
iihich the patient died 5 months later To discuss 
the relati\ e ments of the different operaUv e pro- 
cedures does not come withm the scope of this 
paper One is content to stress the graUfyang re- 
sults that hax e attended the surgical treatment of 
this condition since Caparelh, m 1876, reported 
the first case successfully operated on 

SriMMARX 

1 Pancreatic hthiasis is a comparatively rare 
condition, there haxang been only slightly over 
too cases reported 

2 Whereas most of the earber cases reported 
were from autopsy findings, the majonty' m the 
last 50 y ears ha\ e been successfully operated on 

3 Epigastric pam of both dull and colic-like 
nature is the commonest symiptom, but unfortu- 
nately there is no consistency' m radiation 

4 Steatorrhoea and diarrhoea attract particular 
attention in the symptomology These symptoms, 
together with the occasional findmg of calculi m 
the faices, make the examination of the stools of 
great importance 

5 Glycosuria of true diabeUc character is a 
frequent findmg late in the condition It appears 
to be coincident w ith extensu e destruction of the 
islets of Langerhans b\ the fibrotic pancreatitis 
which occurs with this condition 


6 Jaundice occurs often enough to lead fre- 
quently' to the mcorrect diagnosis of cholelithiasis 

7 Correct cbmcal diagnosis is difficult, and 
though the roentgen-ray is of great x-alue it may', 
as m our case, not be conclusixe, while exen at 
operation stones may be missed, particularly if 
smgle A fieculiar crepitus when multiple stones 
are present has been descnbed 

8 Surgical treatment has yielded \ery grati- 
fymg results from every standpomt The mor- 
tality rate is less than 6 5 per cent WTien properly 
treated the presence of dmbetes mellitus does not 
constitute a contra-mdication to operation 

9 Characteristic pathological changes occur m 
the parenchyma of the gland, beginnmg as a 
chrome mterlobular pancreatitis and gradually m- 
\ oh'mg the whole gland m a fibrotic process, with 
resultant atrophy' and loss of parenchyma The 
islets of Langerhans are last to be mx olved 

10 The calculi are composed for the most part 
of calcium carbonate and calaum phosphate 
These findmgs are suggestix e of an mflammatoix 
etiology' 

11 Associated pulmonary tuberculosis has 
been noted m a number of cases The madence of 
this IS, howei er, probably not more than might be 
expected m diabetes melbtus generally 

12 A typical case is reported with a history of 
25 years, and with the autopsy findmgs Glyco- 
suria was present during the last 5 years of the 
condition and acti\ e pulmonary' tuberculosis only 
durmg the last 6 months 
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coehmed 11 ofxntkn. Benose of nriler reco^ 
oltlcn ind ireeUDent relirlvely fmer ca«s vhn 
flrcoemii hive beta recerded in recent \«n. Ib 
• ente cun, eves on direct pilpiUoD o< the pia- 
cieu 1 bcople none miy be difficnlt to lodte 
npedilly U nleiudvc fihrow be pra eoL Oo the 
otiier bend, itleotlan hu been nUed apediOy 
by Link lod Sbtinnk, to 1 pecnimr crtnltas tint 
exiuj «b«n there irt multiple itonn. The vtlne 
oi the raeBtfB>~n>'( in the dkfnoeb his been 
pvticolaiiv itieaied by Miyo-Robma eipeclilly 
In viev td the cocopositko of the stones. lUrtit. 
bovcTCT dadbes ■ cue b vhldi \-n) cninbi 
tkn vu Defitlw, but lercnj lir|;e stenn were 
(oosd It operetioo On the other binH, Lindsay s 
t cun both shoved suToestlre ihidovs, end b 
hb mote recent cue this vnter fdt that this ex 
uB Ion UoQ definitely coohimed the db^Doiit. Li 
cDQtie and Chaibcnncl \ rayed their patient after 
operation only vhen several orerio^ed stooes 
aercteen. In a few bstaoces, ladudbf our cate 
bovever the shadovs ha e been nmtaken ucao 
rculily be ondetitood lot caldhed ifands vhich 
are cacnmoDiy found in thb rerion. Id at least 
tvo cases the \ ray dk^nods cd renal cilctdi has 
been made. 
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were firm whereas those formed dunng parturi- 
tion always had a perceptible response when 
pulled and had retamed elastiaty Browne oh- 
seri^ed that knots formed early m fetal life are 
flattened out and bandhke When these knots are 
untied there is left a groonng m the cord which 
curls mvoluntanly and the jelly of WTiarton has 
disappeared at the site Tlie vessels are com- 
pressed, of diminis hed cahber, and the vessel 
walls hypertrophied The section of the cord prox- 
imal to the knotted area is often oedematous, the 
other end thm, tenuous, and pale. Recent knots 
of partuntion, as when the cord becomes coiled 
around the os uteri and the infant is drawn 
through the loop or when the fetus passes through 
a loop spread out m the lower uterme segment, 
show no anatonucal changes, except possibly a 
httle oedema on the fetal side of the cord 

ILLUSTRATITO CASES 

Case i V C , female, white, 34 years of age, who had 
previously gisen birth to two children, was delivered at 
full term of a normal male child weighing ro pounds, 3^ 
ounces The pregnancy was uneven tfuL Fetal hfe was 
normal Ten days pnor to admission to the hospital some 
pam had been felt with unusual fetal activity which de- 
creased without much perceptible motion smce this time 
At buth the cord was found to be tied m a knot of the type 
illustrated m Figure 2, commonly called a lov er’s or sailor’s 
knot 

The mechanism of the formation of such a knot 
admits of two possibflities 
Method A, Figure 4 r. The fetus is pictured m 
the uterus m upnght position The cord has 
formed a noose at one side of the fetus and part 
of the cord is draped over the left shoulder with 
the placental end crossed over the fetal end 2, 
The fetus dives forward so that the fetal end of the 
cord passes over his head and the placental end 
beneath his chin j, The somersault of the fetus 
is half complete The head is beginnmg to pass 
through the loop 4, The fetus is twisted shghtly 
The head and shoulders have passed through the 
loop 5, The fetus is through the loop and agam 
m upnght position The knot formed is a lover’s 
or sailor’s knot 

Method B, Figure 5 i. The fetus is m upnght 
position with two strands of the cord passmg m 
front of the fetus and a loose coil at the left side 
2, The fetus has made a half-twisting of the body 
toward the loop with the placental end of the 
cord lymg over the fetal end 3, The fetus has 
turned completely around forming a second cod 
about the body 4, The fetus somersaults for- 
ward passmg head first through cod and loop 
5, The somersault is half complete <5, The knot 
IS completed, being the same type of knot as that 
formed by method A 



Fig I Umbflical cord of fetus of 4 months’ pregnancy 
presenting 91 twists 

Case 2 R. B , female, white, 42 y ears old, ga\ e birth 
to male twins by spontaneous deliiery May 30, 1930 One 
twm weighed 6 pounds, the other 6 pounds, s ounces 
They were similar twins m the same ammon without dind- 
ing septum, bom by breech presentation The membranes 
ruptured brfore admission to the hospitaL X-ray of the 
abdomen on hlay 28 showed the presence of twins m the 
uterus. At this tune the fetal heart beat was perceptible. 
Pregnancy was nnt\ entfuL At deli\ ery it was discoi ered 
that the umbihcal cords were intncately knotted 

Twins m one ammon often hate mtertwmed 
cords but rarely mtncate knottmg Figure 3 
shows the knottmg and mtertwmmg of the cords 
of these umovic twins 

The effect of the knottmg of the umbihcal cord 
on the hfe of the fetus has been the subject of 
much controversy Guinness reports a case m 
which a knot m the cord caused acute htemor- 
rhage The mother durmg the second pregnancy 
and just before parturition was seized with con- 
tmuous but not severe hremorrhage No signs 
of placenta praevia were present No fetal heart 
sounds were audible After the A-agma was tight- 
ly packed the child was stillborn m vertex pres- 
entation followed by' blood clots and placenta 
The cord, longer than the a\erage, contamed a 
smgle complete knot which blocked fetal curcu- 
lation and caused the separation of the placenta 
and hsemorrhage before labor set m Some davs 
premous to entrance the paUent had complamed 
of great fetal activity' which suddenly ceased 

Kittler reports a case m which a woman 
stramed herself dunng the third month of preg- 
nancy by reachmg for a door knob to sa\ e herself 
from fallmg She was deh\ ered prematureK dur- 
ing the seventh month .About the body of the 
dead fetus was a lasso knot so Pghtly drawn that 
the abdomen bulged markedh aboCe and below 
the cord 
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KNOTTING OF THE UlIBILICU CORD 

U nn A Rrron or Two Cases akd iLLotnATiom or tit* Mecuaxisu or Kj*ot 
PotuAtios 

V o AnroOD llj> FJICA Fau. Rim*, iliMJLCKMTTi 


I N baroui bebi^ tbc nmbOkil cord b tobjcct 
to rnsny Undi c/ torsion, coding looptztg and 
koottli^ daring prrrnaacy or daring putu- 
ritioo Toman o< the cord b a common occantnce. 
lo t case rraotiF admitted to the boepit^ the 
umbOkal cord of the shorted ietm cl 4 rrwwittK 
wrrttsocy was twblrd nfoetr-OM tfines (Fig i) 
Dcl^ records a In srUdi the death m iIm 
fetns m^l hare resulted from strlctorc of the 
cord whi^ was twtsud 3&0 times. There b the 
remote posstbOity that the activity o( (e^ death 
agoay may prodm the tociloa or that the cord 
may beccioc twbted aitei the diQd'a i^th by 
uterine contiactlocs. In the latter case no ad- 
hesloDS would be found between the coOs of the 
cord axtd when q nt wbted the shape of the cord 
Wold Dot be penoaneotly altered. 

V^CoQing aboot the Deck or body at the fetus has 
been fouDd b st per cznt cf the cases, but knot 
Ifasc of the cord uoalya5 per cat Non Wbekd 
cceiUers the ocevreace ^ koordiig of the cord 
ran bring found In not more thsD 04 to 0.5 per 
cent ri all btrthi. Chantmdl found aeva uots 
of the cord, alx shn^ and one double lo 1,000 
delivcffcs. ^on Hetaer records 31^90 btrths la 
which be found tnie hoots of the cord 1 16 times 
a ratio of i to »74 bhtha,^ 

Such aBomallfS are not characterwtk of the 
lower ■ntmaU b u wcTer Tcnlao ba* been db- 
covered to about 40 per cent of case*, duefly m 
»iyt pigs. Seld^ has the cord beeo coded 
01 looped s^t Ok neck of the oflapring and never 
has a knotted cord been ohaervetL SeOhrim as- 
cribes the greater ou-iui eo ce of twbting and knrt 
tfajg the cord to hnoian bdn« lo tbrir upright 
poalnre their abQlty to swing iW rapidly cm a 
Vwlfcal aril, the heavy head of iha human fetna 
as ctmiwicd with the body and to the fset that 
it must rmato loogrr to bent porilVm hricre 
reachiPS the pdvtc outlet The theoretical trana- 
^3* ri the effect of phyilcml molkn ri the 
nwther 00 the coolenU of the uterus has W one 
writer to regard these roohiple high grade Icr 
does and knots as the sntomati regtoenttg ajv 
n-ntss of oulsWe sltomll 00 tolra-oter^ life 
O0en the hypotheab thst tba ^ « 
fortned b the devekAWDeoUl sW at the liM 
Si^tbe body wiiE the cmiphalo- 


mcsenteric duct as It passes Into the 
cavity when the embn-o b about 3 mPlImcten b 
lengui Uost authcrltks bcHere b emev o that 
the most iavorabla time for kiut fonnatloo do 
tog prnnancy b from the ninth to the twtlfii 
mtA a totia utntoe life. At tib dnw the fetm 
b very amaD tad b iwimminx aboot to an tbuDd- 
ance cf amniolic flakL Ccctributlng factors art 
an extremely loog cord. hYdiiumilcs, exaggerated 
fetal movemoits, or violent movements 00 the 
part cf the motho It b evident thtt a beg cord 
and a grmt amount of amiuotjc Am will UoB- 
ttt^ movemm t. But autbccThave rtporttd 
knots to short cords C^yuJaniid. 
kwls to an rur^lc-sl cord wfiJiA m esgait d 


of a ato^ true knot b t for 
midahle process whld b mffueciced by coattu 
tics* cf the uteroa, pa«lvlty asd lohaeqoat 
auddes aciMly oe the pan of &oth mother od 
fetcB and the laws of navitalkai. The fetns itaelf 
imy slip through the wop or the locp mav acd' 
deoti^y fall over the head of the fetus. The first 
stage to the jprocm b torsloQ whkhbduetea 
twbttog of the fetus oq the axb fi the 
rmib OlcaJ cord The mechanics b to that 

Involved when the of an ovarian cyst 

beeocQO twbted. If the torriou b prokoged, a 
coO or loop ma> be forroed If a particular move 
meot or rtIcs of movetnents tha drhn the locp 
(ciward the fetus or the fetaa tenrard the loop sad 
the fAtu* tevenei its motion d i v ing ihruop the 
cod, a variety of knots may result. E y er im enU 
with weights and strmgt have rcvcaletia chaotic 
number of poasibUitks of knot farmation. 

The altoaticn cf the knot often ina> ba osed as 
ao todlcator to mark the thaf of Its formaticn. If 
the knot b formed early h will be dose to 
eovel U late It will ^ at the pUcental end. 
hfcCaflrev h o wev e r db co tc r e d ihrough eiperi- 
maitatlan that a pressure emial to that exerted 
by the pumpeng of tba fetal neart has made the 
knot travel 6 Inches along the cord to that thb 
inctfwd IS not mpcccaUe. 

Discrimination between krwts formed d urin g 
pftgnaocy and lh« resulting Iran labor can 
o^ourdv be made mlib little effort. Srilhefan 
noticed that koots found to premature fetuses 
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Fig 4- Method A 


The separate cords of twins provide excellent 
opportunities for unusual twisting, interlacing, 
and knotting, especially v\ hen the two fetuses are 
encased in one amnion without a dividing septum 
Rossier reports a case with excellent illustrations 
of umvitelhne twins whose cords were mterlaced 
and mtncatelj knotted Sonntag collected 23 cases 
of entwined and knotted cords m smgle ammon 
pregnancj In 2 cases onlj, both of the twins 
hved In I of these 2 cases the cords were both 
twisted and knotted, m the other, merelj knotted 
In 5 cases i of the twins hved and was bom at 
term, m 4 of the cases both mterlacmg and knot- 
tmg were present The rest of the cases, 16 m 
number, were miscarriages at from 4 to 5 months, 
in which all but two of the cords showed mter- 
lacmg and knottmg, m these two, knots only were 
formed Freund reports a case of mono-ammotic 
twins who died after 6 months’ pregnancv One 
cord longer than the other had encircled the 
shorter one three times and then looped itself 
ov'er It to form a smgle knot The first circlmg of 
the cord was so tight that the cord was compressed 
markedlv Accordmg to Rosenburger, one mono- 
ammotic twin pregnancv occurs m 60,000 Sachs 
rejiorts a case of fiv e knots m the cords of twins in 
one ammon and calls the condition extremeh rare 
Gomick reports findmg manv conglomerate* knots 
m the cords of mono-ammotic twins of 8 months’ 
pregnancj The female child was delivered first, 
ba(hv asph>-viated The second child, male, could 
not be reviv ed, its respiration bemg cut off bv the 
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Fig 5 Method B 


torsions and knotUngs The author stated that in 
onlv 4 of 16 cases in his expenence were the twins 
bom ahve In 7 cases one child hved, and m 5 
both died Kauffmann reports the spontaneous 
birth of hving male twins m a single ammon with 
no separating membrane, whose cords were tied 
m a double sailor’s knot 

In his report of 3 cases of death of the fetus 
owing to abnormabties of the umbflical cord, 
Kmg makes the suggestion that more such cases 
be rejiorted In this wav it will become piossible 
to amve at a more accurate estimate of infant 
mortaht} from this irremediable anomalv 
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Fig t. PjiHBctI ccrrd tkd b ft adlof • or bror^ fcaot. 

Ad tntemUos cue d knotting d the cord 
vitbont bleary to the child b ooe reported by 
Flmbg AvamuL,)8)-anofage,wu<kijTcnd 
4 t hiQ terra of • Uije, KeiJthj boy The cord oon- 
Uteed two knot!, ooe i. A^re-of-cMt located 
about one foot from the pUcemil eo^ the other 
a haot at about the ame djnance Cram the 
nmhnifftl od. The cofd wti 4 teet loog and both 


nmMlii-ftl od. The coe d wu 4 feet tong and botb 
knoO were kooiely tied, fiemlog hifl tlb a TTqed 
llsgte kawu In the cord (a p tri ixii oaaea bat 
u e v t i two knoti la the kqm cord. In vou Ba^er% 
tz 590 cases these ««re ziS tnrtsjKes d cord 
knottlBg and is no case bad w knot affected the 
chOd aoevdoEomt in any way klcConokh de- 
livered with low (otcepa a piWparooi patient 
The baby wu fully deyrioped aod uaas^yilated. 
The coni a krwt in the (orm of a rather 

loose bguxe^-elght Id the prenatal hbtory there 
was 0^ ooe poctible cause of the knotUnf of the 
cord at 7 tnoolhi mUtioo the patient had 
fallen, the effects d which necesltat^ hospftall- 
adoo for five dayv 

From ibc few cases in the literature it may be 
Inferred that knotllnt of the cord hu caomd the 
death of the fetus In abmil 50 per cent of ocenr 
fences. KnoU forroed during dcUveiv arc almost 
never Krtrus. U knots are lonoed In early ges- 


j en cc s. Knou lorroea Qurma 

never Krtrus. U knots are lonoed la early ges- 

tadco, they are mote apt to prove fatal by Use 

lion on Ibe cord prododn* ssphyik. Sotoedfnm 

they mav be tight enough to Interfere with U» 
de,4lot*Dcnt of the fetus when the coe ntant pol- 
r.Hn« 0/ the cord and the resulttor linrcKeM 
may prevent a tightening^ the the pitot 

o( wiyAUen. CnuUrtf ItokBoOmiKi 

mi±d txikra Uut thyy “ 

UjhUy moih to iMttfay -Itli 
SSmtofettio. Iwnd b ooo 



^ a tspnfag tad blerkdoi b terdt of dmTkr 


cord tsro double knots so ll^Uy drawn that 
when the cord was finally naaed a deep rruore 
remained at the site of the knot, yet the child was 
oorraai Chantreull affirtoa that tlgfat ksots can 
ranwi death or ecnacktlcin of the fetus from 
tmderTtooriihmes L 

To throw Ktue light od the problem. Tannin* 
performed an intenatlng experiment. He made 
a knot to an urubflkal ctm and pmDed it as tfghUr 
aa poadble. Then be pumped thild Into the am. 
& (ouod that fluid would ahriyi pass throurt 
tbe knot whkh partially untied Itiidf wbei toe 
vcaael to froot d the knot became swuCen CDoogh 
to eicn presaure ou the cord. He came to tM 
cmdusxn that the fetal hemrt could to everr to- 
atance exert a de gr ee of pressurt n&lent to 
the fetal dmitatwn. 

Browne went a atro farther with the fame sort 
ofexpertomtalioo. By appfyteg different weights 
and ptmujts to the kMtt^ coM be showed that 
under certain coodltions more presaure was re 

r 'led to force tbe fluid through tbe knot and 
t this pressure wu greater than tbe fetal heart 
could exert be condaoed, therefor e that to toae 
cases a knot did toterfere with and even com- 
pletely ofaatruct cord drculaUai. 
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by which hEemostasis could be obtained without 
the placing of hgatures, and at the same tune 
without mjun of the tissues is obinous For this 
purpose the application of the high frequency 
electncal current has shown great possibibties, 
but as alread}, stated, it must be done so bghtU 
and dehcately as to do nothmg more than to 
cause sufficient adhesion of or alteration m the 
tissues to preient openmg up of the bleeding 
piomts, and at the same tune to avoid necrosis 
sufficient to rmpau or retard wound heabng 
In the de\ elopment of the w onderful apparatus 
which has gone on apace, v anous tjqies of current 
and variations of mtensitj are now afforded, so 
that if the operator will take the trouble to 
master the subject, he has at hand a great 
opportunity for the useful employment of 
electnaty m his surgical work 
With ffie constantly changmg piersonnel m the 
surgical resident staff, however, \nsitmg surgeons 
find considerable difficulty in keepmg the mcom- 
mg men informed as to the complexities of the 
apparatus m use It has, therefore, seemed to me 
to be of prime importance that the whole elec- 
tncal armamentanum be simplified and stand- 
ardized as much as possible With the acti\ e co- 
operation and expert adxnce of the manufacturers, 
efforts have been made to sunphfx and make 
cheaper the apparatus necessary for satisfactory 
electrosurgery' The object has been to construct 
and standardize the apparatus so that perfect 
duplication of performance can always be de- 
pended on, and that no extraordmary electncal 
or mechamcal aptitude is required of the surgeon 
also to reduce the cost so that this great advance 
m surgery could be more um\ ersaUy' adopted I 
will not attempt to descnbe m detail the small 
compact machine to which the final model has 
been brought, as shown m Figure i The entire 
mechanism is encased in a wocxien cabmet a little 
over one foot cube There is only' one adjustment, 
namely the lex er which regulates the amount of 
piower The position of this lexer show^ one, at a 
glance, approximately hox\ much output power it 
IS set for The spark gaps are fixed, and require no 
adjustment or attention TTiex will need com- 
piensation for wear about once ex ery fix e hundred 
ojierations, and should hax'e a useful life at 
least four tunes that great * The entire gap as- 
sembly can be replaced m one unit at a minimal 
exjiense A special arrangement maintains con- 
stantlx accurate spacing of the spark gaps, 
irrespiectix e of expansion and contraction of the 
metal due to temperature changes while m 

* Much of thc*c deUflj ha\e been fumi bed by the Ltcbcl FUnhcIm 
Compan> Ctncinnaii Ohio _ ^ 



Fig^ I High frequencj eicctnc apparatus or “coa^- 
lator" designed bj Liebel Flarsheim in conjunction with 
the author 


ojieration This is x ery xntal m obtammg uniform 
reproducible results 

A xery importont feature is that all of the 
X oltage of the electnc circuit is dex eloped m one 
direction In other words, the termmal marked 
“pauent” is substantially at earth pxitential, so 
that the surgeon can touch any portion of the 
patient xnthout danger of the high frequencx 
current backmg up and punctunng his gloxe or 
bummg his fingers The electncal circuits are 
completely ground free, and therefore shockproof 
The patient need not be espiecially msulated from 
any metal objects, although where the patient 
does come in contact xvith the metal, this con- 
tact should be a good one to prex ent sparkmg or 
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PmzjEJTTATiCtt or A Sx A iT ., &nmj: AFPA»Ain* lo* EiicraocDACULAncDt 
HUGH H. VOU\a ILD FACS FJLCSJ Bujd«i 


T ee OKI of tlifl hlfh trffTOCTKy eJectrial cur 
rent, wiudi wu hiiroOTCed Into 
MW 15 jrart tgo recefved iu graccit 
fanpetni from orokiglca, wbo hA-ve demoiatrated 
its grent osefulocw, ptrticukrly in tbe irettnteDt 
of veikal tomois. This wor^ whJdi hu rrvohi- 
tinoiffd intjsvtxicsl sraplsstic turpoy kd to a 
further dcrekpnent kncrtm u (fisUienny wfakfa 
hss been sppUcd to prectkilly all branches ol 
mediriw and tnrgery Thai came anothet dc- 
Teiopenent of dertroAorjery the elcctrfc ecalpcl, 
and tmmeroui artklei have appeared from otno- 
aiasts, who have predicted a tepfa, cement ol 
the Cutting tcalp^ As a reaolt at mtosive erpert- 
meolal work by Bovw and othera, the ranm of 
oirrwit and extension and uaefafaeas of t%h 
freqwocy efeetroanrgery have been greatly in- 
otuted, and in the past 1 yean the litattm on 
ths sobiect akoe baa £iW many paaea d the 
medka] )ooraala here and abroad. LeMertlDthe 
profevoo have come forward to appttm of in 
oae b ever) type of nriefy A mertUoo 

of the varkitts artlM u imwa&le but we may 
refer in passmg to papers enr Harrey Coabhy 
and Ota^ A Elsberg 00 eiectrasurgcTy la the 
removal of Intnoaold tumon, hlatsoa on the 
caaterlaatkm of adbeskns in aitlSoai poeumo- 
thoi^ F M Mfkelh on the ireaiinent cf kaloos 
ol the cervix L Davis and B N Gn» 00 its 
use in ocurological conditions, H E hlock in 
Ihytoidectcany G A Wyeth m vaikau neopUstic 
kwms, Howard A Kelly John Anderaon. and 
C E. Ward, and otbea in general atuperv 
particularly the luiwry of very hmoofTha^ 
organs, such as the Uw soleeti and kidney and 
fijalJy A J McLean wI>o has dnemaed the 
nnderiylng pdneipies and remlU obtained by the 
BovredcctTOStirgical current generator Moatlm- 
portant U the recent book by KeDy and Ward, 
Of ffTtat interest has been the devdcgmeoi 0/ 
varwa modifications of my prostatic punch 
with (flfleient types of cfcctrocoagnUlioo and 

cautery In these Niriooi papers t has been dem 

onstrated that comparatiTeiy hlc«^ suyrv 
coold be carried out rapsdly and cffectivelT b> 

impresse d with IN: va lue of 


in the kidney and in the repUcement of ligatcia 
srhere posalbie. I have not been cumlr ced that 
fa the ligttioa of bfood N-caadi of any size clectio- 
Buigciy tbonld be used instead of the sale aad 
certain metboda of bntlon. But ia eituul ie 
operatlois srhkh wdoU ordinarily require great 
oumben of Ugatores from amalJ bleedmg pasts, 
the valoe cf elttUt a uig esy is peat, if tw teck- 
nlqne adopted is such as to lave a mioimua 
amount of destructive ttsw: change. Ugatmes 
thmascivea are recognised as distinct fanpetfi- 
menta to perfect wound bealbg ^ ears age Dr 
Halstcd was moat insist art oc the great advh' 
abfUty of picking up with artery mmps tot 
■ nail bits cf tisw w bRatlco and the aveh> 
awe of maa ilntlce, whia feads to the necrcaii 
of Urge areas cd tiame and coeaeiTnentlv endaaga 
proper wonsd boifing To mtrmite the anuoat 
of thBM damped a^ BgaUd be luiajgbt cot 
the pointed Halsted ckinp and labaeqaatly the 
moaquho damp with whldi very snail amoists 
of tisnte are pkAed op and Ugatrd. By aram of 
hU very careful tdrieoatatlc tnelhods and tbi 
avofdajDce of masa bgatioD, EaUted had bees 
able to obtain pofrctly dry wounds, discarding 
drainage tubes and thereby obtained p e if ectkc 
in donre and IwJlng whkh had rarely been 
afc pnrplkhf d before. The great advantage cf 
compfetc hdnoctatU, as in&ttd upco by £>r 
Halsted has been ahondantly proveil TIk oot 
dlsadvanlage has been the cwsueiabie iosgtho- 
ing cf the operative peo c e du Te as a result of nefa 
medculcoj ore When It b pcnafbie for the 
sorgeoo to proceed with hb operation, the bleed- 
ers on eacn side of the wound bdng "P^dlr 
cangfat and clamped by expert tssbtants. littk 
or Ho delay is coc oon tcred anld the time for 
Ugatam of the bleeding points occurs. Here cdc 
b often uncertain Just wWt points need Untloo, 
and which damps mar be sMdv removed wlth- 
oat a ligatnre Aa a matter of fact, the mere 
compressloo canned by a clamp which has 
remained ui nre for sene b eften ndhclent 
for hemostasia. The importance of avoidhq^ large 
numbers of llgataiet U self-evident With a 
wholesale remo^ of damp* Dumeroos bfeeders 
are ncouB tend the wound becomes stained and 
■abstqmt pfaciw of damps and Itgatores b 
time conaoming The advantage of some method 
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operations upon the cortex of the kidney, rve have 
long used some form of electrosurger>' to avoid 
great haemorrhage The ordmarj' electrocautery 
has for this purpose been valuable, but the use of 
electrocoagulation by the high frequency current 
IS still more valuable, and G Ward deserves much 
credit for his demonstration of the great value of 
both the electnc scalpel and the high frequency 
snare m removmg portions of the kidney (and 
also spleen and liver) amd m the avoidance of 
haemorrhage The only objection to the more 
considerable electrical current which is necessary 
to carry out such procedures is that tissue coagu- 
lation extends more deeply than m the trivial 
destruction necessary' for cessation of haemorrhage 
by the hght application of the current to clamped 
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areas, but as Ward has shown, even though such 
areas are not approximated b) sutures, heahng 
of the kidney wound is satisfactoiy Further 
expenence may be necessar} to detenmne 
whether it is s^e to do awaj completely with 
hgatures of the important xessels m the renal 
tEsues, which have been arrested bj the electncal 
snare or knife I have found tibis apparatus 
particularly adapted to the fulguration or electro- 
coagulation of vesical tumors bj means of the 
cystoscope or suprapubicaUj The manufac- 
turers have, I beheve, obtamed m a marked 
degree the desiderata of simphcit}', complete- 
ness, transportability, and marked reduction m 
pnce, everythmg which thej were asked to ac- 
complish 
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* lUebt 

preaent vbn bi^ ftmcocy cpfvruui b in oae- 
A Dcw devfce, «tilu the lem cmtraUlaf the 
AsouBt U camst U locked in pUoe eo (Im U 
cuiaot be moved by the trodmul touch of *n 
■— darinx the operttkn b en lopiorUDt 
fextnie. Into t& Wver t rlut red cxn be baetted 
aod kicked. It b ctenllied wbh the Inttro- 
menU, end pot ta pUce it the begmobc of the 
opentkm tW cordi. ekdredes tnd their 
hoMcr KTc b1*o vterQlz&ble ind when oot m «t*e 
are held In the ateriBahie rack, aa ahomt In 
Flguie I In order that the operator mar haw at 
h«rw4 aeverai diderent typea of eiectrec^ ready 
(or instant ote, thire awh cords with operaditt 
Iiaadks are provided is addJlioo to the cn^ wbks 
b attached to the plate opoo wbitb the 

patknt Uea 

When the stufeon has determbed eaaclJv the 
anwent cl cnireoi reqahed for the type of «ori 
be b to do, ft b oelr oecoaaiy to set the 
lever at tiSs pofat oo the oiaabered acale in order 
to have exactly the ttn* correni at each opera 
tkin. The length of time for each applfcatioo of 
the electrode of coorac will vary accordhif to 
the ritniti^. and that akme wfD come with 
yarrt-^l experknee TV object of the ntgfoa 
riwoH bo to use DO aon current than 
and (or u iboTt a perwd as arffl acewnpOsb^ w»t 


he wbV*. I koni the anpaiatus moat valMbk 

In repUdut Hjatorrs (or the arrest of Vii»orihate 


from bleedisc points that have bees damped 
dartog openuoo. IVVq it b dnhed to retom 
these dcrepa, the operator and staff an any 
oQt as extiendy rapid ledudqne in vhich w 
aaablacu have the daapa elevated in podlba, 
aad the operalor toochea cedy mooentariW each 
ctamp (Fig s> which b then re mo ved by the 
asablanta In thb way loine fifty damps on 
often be ronoved Ina miaate The eJectrfcaf cur 
rent hardly doei more th«o to caose a of 

the bleeding points and n-ctt bttle destrectloo cf 
iVne or acU^ necrosia. In cases in which the 
mass of tbsse b farm asd in which the msas con- 
tains >-eaoels of dbtlsct sue, a little locftr contact 
of the eketrode apoo the shaft of the damp is 
nri rMarr but here again the operator sboold ahn 
to avoid any more mhiry than b abacjfutdy 
arcfary If arteries or vvisa of importance an 
eonwnlered, Iher shouW asoally be marked (or 
iigatoilng with catgut or silk bat even in these 
cases with care U Is often possfbk with the 
electrode to obtain tociDostasb and latbf^ocy 
sealing of the vead The ose of the ekctiicai 
coirenl In such cases whl have to be gaVM by 
the experience and prodem of the forgetm. In 
important operaiioDS it b wbe not to take anv 
diasces lest thb Important ad wnce In anrgery 
be disctedlted 

Ekctr usuig erv has appaimtlv rrroluUoeUed 
(uoaostasit in brain surgery and b oM of the 
grewtat advances in modern Dcurcaurgrry Jo 
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Fig 2 At left, div erticulum in region of left side of dome of bladder Both bladder and di\ erbculnm 
filled with opaque solution, at nght, di\ erticulum resected, disclosmg stones 


Even though it seemed that the diverticula 
were associated with prolonged obstruction at the 
neck of the bladder, the phenolsulphonephthalem 
test mdicated good renal function, as a rule, in 
most cases 40 to 50 per cent of the d>e was ex- 
creted in 2 hours In cases m which renal func- 
tion was not good, suprapubic drainage seemed to 
restore satisfactoiv ability to excrete the dje 
This mdicated that renal mjur} probabh n as not 
permanent Other tests of renal function, such as 
determmation of blood urea, were paraUel 
The quantit} of residual unne in the bladder 
was large, 12 ounces (350 cubic centimeters) xias 
the a\ erage In only one case n as residual unne 
absent In 10 cases the bladder was so distended 
as to extend above the sjmiphysis pubis 
Cystoscopy and cystography The cjstoscope or 
the cystogram v as used in all of these cases, and 
thus, accurate knowledge of the condition vnthin 
the bladder was known before operation Since 
the cj stogram has become common in the visuali- 
zation of the bladder, the acadental finding of 
diierticula at operation is almost unknown Bj 
combimng the use of the cj stoscope and the c\ sto- 
gram, the surgeon can outhne his course of attack 
before the bladder has been opened 

Associated lesions Because we behe\e that 
di\ erticula are caused b> congenital weakness of 
the bladder that is mamfested because of the ob- 
struction, a stud\ was made to see how much 
exidence of other abnormalities could be found 


The result was unexpected Almost half of the 
patients had hermas of some sort, that had been 
present all their hves or had developed following 
some other operation or injuiy The hernias were, 
m the order of frequencx , mgumal, x entral, um- 
bilical, femoral, and diaphragmatic Obesitj was 
marked m about a third of the cases Diabetes 
was found in 3 cases and unilateral complete du- 


t 

( 


Fig 3 Large di\ ertiailum arising from nght wall 




STOGERV GYNECOLOGY AND OBSTETRICS 


THE RELATION OF DIVERTICULA OF THE BLADDER TO OBSTRUCTION 
OF THF VESICAL NECK 


r fPROVEilEI^T In metbodi ol oroiogfc dUf- 
Dods hu tbe finfTmg oi (SvertkoU ot 
tbc bkdder Ur mon ihnple fatiacdy 
when they were found only nt necrepey or ajoa 
datnUy at the tlioe of apaatkitt oq tbe bUdder 
It was not until 1006 Yoou added j casa 
to the 5 that bad Dem reported tn which dita 
tIcuU had been p x rea afu Uy rtrUed. Now with 
rwr ynltinn of obstruction of the vcsical neck lo- 
fectfon within the Idadder and doe reiganl to renal 
fonctioD, wuxical treatment has b ei a m e lairlj 


DWertknda of the bUddct occur with all type* 
of obatroctioci ot tlw reslcal neeh. but not all 
aues of obftructMQ are asaodaten with (Over 
tieala. Why this U so and why good reaults an 
obtained in certain caaea and In otbea the pa 
tknta most tlnioac oontliuiaQy be onds- the 
watehhil eye of tbor pb^ildaa raoalns to be 
detennlned- 



a ivtr w or uathul 

In the 30 casa chceen for thU rme% opera- 
tion had been performed by one of os (Wattm) 
in the axuie ot the last 3 year*. AH of the cssa 
hare been ttndled In de^ A few were chm 
for preacsUtloo because of aocac marked featme 
of Inlerat in the obeerratiou, operadoci, or ond- 
results. 

J/a. Sbiy yean was the srenfe Sje of the 
patlmts. Fire petkots were seed ksa than 44 
rears, 4 of whore were In the foorth decade of life, 
m th^ 5 there were Mreral features U 
ccramon. The i«a were 34, 37 A jB, sad 45 
yean, resprctlTriy The ycongestliid the ihott 
cA history that cf intnna to the pertoeum 4 
iDcnthe pt c rioualr with Uta moitn of arias. 
1he next olds' had luddai cscnplete retatloD 
froQ urethral tlrlaare and could not be cathe- 
tsiard Qoe of the patlsits afed yB >Ttn had 
had and pus bt the urine tot yean. The 
other patient wlw was ajed 3B ytars, and the pa 
Umt who was ared 43 yeanhad had dlffcnlty fa 
emptyicqt the Uadder for 18 and 10 years, rs- 
^wctJvdy the latter noted buminf 00 nrhatko 
at the Bfe of 6 rearv Therefore yonn* idnlts 
with drerUcnl* iisd had ohatinction at the re»- 
cal oak of Icog stsndjng, or obstrurtiop of the 
urethra bad ocrorred frooi tianma. 

JywSfmj The cotnplslnt of all the padoiU 
was urinary obatroction. The aveev oursti* 
of the aanpUints waa 8 7 ycaia, Inmcating that 
the ptu c es a, as a rule, was rather profonced. 
Mote than hall of the patients cceiipUinea of 
noc turia and frequeocy as the most prcreinoit 
symptoan. In an equal munber there waa 
enhy in unnatiop, as slowncsa In ■tsxtlac the 
atiean and a feehnt that the blsrkW was not 
anptt Painfal urination anri buming wen esu- 
aDy late symptoms and were accojnjwnied by 
palw In the bf^der and In the perineniD- Hxma 
tnria was uoaremoo, whereas cloodr orina was 
noted by the patient In about a third of the 
cases. 

OtMrTd/isar at ramimalmi A hb(h dejiw <a 
Infcctioa of the urine was noted In all but 4 of the 
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Fig s At left, circular masion around neck of di\ er- 
ticulum, at right, transv esical dissection of sac of dii er- 
bculum. 


tissues are then thoroughly protected with gauze 
packs The pus and unne are swabbed out of the 
pouch The diverticulum is thoroughly cleansed 
from withm vuth 2 5 per cent aqueous solution of 
mercurochrome 

Many mgemous methods hate been detnsed 
for holdmg the diverticulum open durmg dissec- 
tion Lerdie suggested the method of inflatmg a 
small rubber bag, after msertmg it mto the di- 
verticulum Lower suggested packmg the dit er- 
ticulum full of gauze, so that it may be well 
outlmed, or traction may be exerted by fingers 
mserted mto the sac, and the dissection can be 
made by bimanual mampulation Large diver- 
ticula are almost always adherent to the ureter 
A ureteral catheter inserted mto the ureter will 
assist in identification and aid in avoidmg mjury 
The diverticulum is dissected free from sur- 
rounding tissues and is excised at the neck The 
vesical mucous membrane is then closed by' su- 
tures over which the vesical muscle is approxi- 
mated by two rows of mtemipted sutures of 
chromic catgut The ureteral catheter can then 
be removed It is usually advisable to place a 
dram in the penvesical space at the piomt where 
the sac was dissected free The bladder is then 
temporarily dramed by means of a catheter ear- 
ned out the suprapubic masion 

Case i A man, aged 56 jears, had a huge, multilocu- 
lated di\ erticulum which contamed man> stones He ga\ e 
a long historv of obstruction of the \ esical neck due to a 
median bar ■t stone had been remoi ed from the bladder 
in 1920 after 4 > ears of difficultj For 6 j-ears he had had 
frequency , and burnmg on urination In the 6 to g months 
before his registration, he had eipenenced difficultj m 
startmg the stream and had lost 35 pounds The bbdder 
was distended upward as high as the umbilicus The con- 
centration of urea m the blood was 62 milbgrams in each 
100 cubic centimeters, roentgenograms of the region of the 
bladder gai e evidence of multiple \ esical calcuh, a evsto- 
gram (Fig 2) disclosed a large di\ erticulum 6 bj 4 centi- 
meters in \anous diameters ansmg from the dome 

At operation, October 10, 1030, a huge di\ erticulum 
(Fig 3) 7 5 and 5 centimeters m lanous diameters was 



k 

Fig 6 Du erticula arising from right and left sides of 
bladder The bladder is empty 

found Ijmg on top of, and mesial to, the left ureter The 
du erticulum, which contained two stones, was remo\ ed b> 
the extra! esical method The patient gained 15 pounds m 
weight m iS daja but there was difficulty m getung the 
wound to heal A tiansuretheial punch operation was per- 
formed Xot ember 3, a fibrous median bar bemg remot ed 
There did not seem to be any fibro-adenomatous hyper- 
tropbj of the prostate gland. 

Case 2 A man, aged 38 j ears, had been troubled by 
strarmug on urination for 15 or 20 j cars He had a feeling 
that the bladder did not emptj Dilatation of a urethral 
stricture had guen some relief There was (u-stographic 
endence of a di\ erticulum, ansmg from the right wall of 
the bladder, equal m size to the bladder (Fig 3) Chrome 
dcatnoal urethntis was present, and there were 9 ounces 
(270 cubic centimeters) of residual urme. 

At operation September 23, 2930, a diverticulum, 7 5 
centimeters m diameter, ansmg from the nght wall of the 
bladder about i 5 centimeters from the nght ureteral on- 
fice, was remov ed bj eitrav esical excision. The postopera- 
tive course was normal for 21 days and the suptapubic 
wound was drv On the twentj -second daj- there were 
chills and fev er, which disappeared following dramage of 
the bladder bj means of a catheter Removal of the ure- 
thral catheter was followed with unnarj retention and re- 
turn of chi lls and fever, the patient became weak and the 
value for urea m the blood mounted to 214 mfUigrams m 
each loo cubic centimeters lomitmg and gastnc reten- 
tion were noted on the fortieth daj after operation The 
suprapubic tube was repbeed, flmds were given bv vem 

twice a dav, gastnc lav age was earned out twice a daj and 

the value for blood urea returned to normal m 2 weeks 

The paUent was sent home on the sixtieth dav after 
operation, wearing a suprapubic tube, to return for opera- 
tmn on the v esical neck later He was seen 2 months later, 
then his weight was returning to normal and he felt bet- 
ter but the value for blood urea was still elevated to 76 
milligrams m each 100 cubic cenUmeters OperaUon was 
deferred 
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F% 4 Atlrft,bjrf«£ «nkQfan«q«luUuMabfiia UnfhVtavArcrUrtkmerltd. 


niCTtkn of the mal peh^ ud o( the ORto wu 
iCMUkd lo 1 cue Tb: frai taunber of beniUs 
prcKSt n*ke« it tppeu thiu coo^eniul rak 
DCH of the timiei us ■omeihlfy to do with the 
devdopment of dhvtkrqlt, ancT that canfadta) 
anocMha mj acCDOBt for a sni^Iar nomber 
Multiple dhrerticala were kKjnd to j 
Tjf€S ^ eiitrwtin •i Iht pmcoi hcI Diver 
tkois of tw bladder to adults practkaOy alwan 
an seen in the p cestDc e of abatrudko at 
vcskal nedL. lliis do doobt accounts for tbe (act 
i^t a very laip proportion of (be patients with 
dhmlcula an toen. All of our patients were 
Judd, In 1914 reported a aeria of 133 
cases on^ two of wbldi »erted wotnen. Ibiia. 
it appears tK<t veakneH of the musculature of 
tbe hbftdiT dtfaer duo to coot^tal defect or 
sMuly, tofctbcT with tbe nwAawWl factor of 
obatmctkOfls the first aose of <£vertlcula. 

In more hsJf of our caso (17) definite 
fibro-ademmatccs h>’pertn)pby of the proatato 
»Uik made prosUtectornj advisable as may be 
noted in Cases 4 and $■ Ilowerer the amaiJef ijw 
pnatate fUml appeared to be at opqat ion, tbe 
the lymptoois seemed to have been presenl- 
yt definite rowflan bar (Cases i and 6) formed 
of tie substance 0/ tbe prewute aland Itself orbjr 
tnflamniatm tissue w« noted In 5 case*. 

Ckilridal cootractfc® of tbe veilcal neck may 
occur (Case 3) and can bo remedied by a ptastk 


p ro c ed u n on tbe mkal neck at tbe Use of <fi* 
TcnlcukctaBy W a sobaeoueat punch eperadoo, 
or br indsioe vltn tbe Ceflinp kidfe. Tnenwen 
4 such cases in tbit Rriea- 
Id cases in whicb then b a lotif blstniT cf dlS- 
colly and there is no evidence of prostaw hTpei 
tro^j or of a median bar a chrenic datrual 
poatf^ orethritb with obatntction of the vesi- 
cal seek mav be present (Case t) In these csss 
oDataUen cf tbe uxethi 


c urethral structure £1 


il mu> this ETOup. 


QvnuTm Ptoctnuus 

Erriskfi cf the dJTtrticoina b the only opera 
lion which gives unlTonniy good results. Tbe 
poodi-fike itr u ct nr e, depending od Its bxe Its 
accaafUlit) or its sltoatiaCL, cu be * Tr ^Mvt by 
ooe of three methods (i) cxtravesical, (1) tnns- 
mkal, oe <j> Intnveictl The operatlca that 
can be applied drrides tbe cases (nto three groop*- 
D nxtrsraATTM 

ExtriTtskai evlsioti (Fig i) U tmallv sprfled 
to large dbrenJcula that can be sepaiated from 
the surrounding strurtures by caieiuJ drtKctiocu 
It was empto)-^ in iq of our caws. 

The bJadder b tneb^ and tbe o pe ni ng <x neck 
of the di'i-ertictilum b found Tbe foirouncfing 
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did not emptj There was a stone m the di\ erticulum on 
the nght side, and residual unne measured 3 ounces (00 
cubic centimeters) 

At operation, April 21 , 1026, two small diierticula were 
noted at the base of the bladder The nght one contained a 
stone about 3 centimeters m diameter, which was remo\ ed 
There was much pus m each di\ erticulum The necks of 
the di\ erticula were widened and the bladder was drained 
At a second operation, JIaj 24, 1926, the di\ erticuk were 
removed bj an approach from wi thin the bladder Trans- 
vesical dissection was done and the bladder was agam 
dramed June 16, 1926, at a third operaUon, suprapubic 
enucleation of the prostate gland was earned out. Chrome 
prostatitis and some adenofibromatous hj-pertrophv were 
present The bladder was found to be clean at this opera- 
tion. ^ 

Conv alescence was unev entf uL In a letter, receiv ed 4!^ 
years afterward, the patient stated, “lam feeling hne and 
am working ev erj daj There is no burmng or f requenev 
of urination ” ^ 

This case illustrates the excellent results of 
diverticulectom} , with secondarv removal of an 
obstructing prostate gland 


Case 5 A man, aged 66 v ears, had had frequenev bum- 
mg, noctuna, and a slow stream for 15 v ears He had had 
acute retenuon 1 2 v ears before his registration at the cUmc 
Artenosclerosis was graded 3 \ esical dullness extended 

to the umbibcus, and there was 1,51x5 cubic centimeters of 
residual unne A left inguinal hernia, and a small umbiU 
<nl hernia were present- The proportion of ervthrocvtes m 
^e unne wms grad^ 3 and pus 2 Cvstoscopic e.xaniina- 
Uon revealed cvsUUs of high grade, with manv cranula- 
Uons A diverti^lurn of greater capaatv than the blad- 
dcr, aro«c from the left portion of its base 


Maj 25, 192S, the (h\ erticulum, tvhich was appron- 
tnatel> 15 centimeters in diameter (Fig: 7), was remo%ed 
b> extra\ esical dissection A smaller diverticulum was 
noted on the nght wall The bladder was dramed June 13 
this smaller di\ erticulum (7 5 centimeters m diameter) was 
resected bj transv esical exasiom The adenofibromatous 
prostate gland was enucleated at this time. 

The wound healed with diflacultw Marked cystitis was 
treated by lav'age and catheterization three times a da> 
A letter, received ^ears later, contamed the informa- 
tion that the patient was m good health, that he was pass- 
ing a normal stream, and that he had no sjTnptoms 


LNTRAvT:SICAI, excision \ND ILLtrSTRATI\‘E 
CASE 

This method, desenbed b\ Young m 1906, like 
the one just mentioned, has its virtue m that the 
mucous membrane can be made to 'separate from 
wall of the sac rather easilv in some cases 
Tme procedure is usuallv appbcable to treatment 
of rather small div erticula In cases in which m- 
feebon is prreeat around the sac, resort must be 
had to one of the two former methods 
"Die bladder is opened suprapubicallv and the 
orifice of the diverticulum is e.xposed A pair of 
forceps IS passed mto the orifice of the diver- 
Uculum and the fundus os firmlv grasped Trac- 
f forceps is made toward the mtenor 

of the bladder and the sac is inverted (Fig S) 
w The sac is then cut ofi at the 

t . muscles are closed bv interrupted su- 

tures The mucosa is then brought together ov er 
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Flf. T K list* dlmtfenku oa bft w*B al bladder and Hsa&cT om bq ikM 1 dnrtlalan raHCtcd k ««* keiI 
to tba bUddo ia ibt. 


Cue ^ A MA, and 4S 7W1, bad Mkad baertadof 
btcratacT ^ eoCT an a far i j^n b<f«rc Ui rttbeeattaa 
atacine. lie tlaohaddlEiEBUy lattanfeic wcrtaaij 
tacan, mUac ai arinatho, ok eloody vfaa ra ra 
vtet waa fihlrd j. Tb« bladder via kan, aad cb»<7«a- 
fTUi fnr d}nr««ride*e*a/a eSmtJau li%b is tka 
madka bDC, 6 ead I eaadn etai b varboa dtaBvttfa, 
vken tba aaptjj aad a^fiamily nrka (bat 

dae «Wa tt »«a dbuoded. rai arldeaca of ebrade 

proata titk tod tbtia rot u ooacxa ( iJO cnbfe c raUatrtm) 
of irddaal u i ia e - 

Jtooaiy 6, 916 tva <B»wlluila of Uv btaddtf wa 
fooeid at cfxiatka (Fk a) TW Wrerr lay poatsfar to 
ta»At«T ^ cfineo toit poaterVi to Utr left aretaral 
orflS^ TUidtr«racalsakadacapacltYafab«tOciaacei 
(■80 coUc notfeaeten} TW MaOcr UrcrticakcB bod 
ca^odtr of j ocaten (45 cable cai tka etefa) aad waa 
Ktaattd a tba left ktcral wal, with tti onofat aboot i 
ea tisetas lateral to tba Um 00c- BoabdiTenJialavcia 
iWL ired by ertiargacal oAl a n 

CooralescTOca m wamlJal aad tba paikat «aa <fia- 
niaaed tma bcapfcaJ aa tbe tvcBty-djiblb day after opera 
Tba a^npoUe (baa «ai baaled ttbattbaa Tvo 
vtaia later ciflia aod fertr appeared aad ) to b 5 awrea 
(lao to aeo raid: cnith aaten) of mldaal tsdae aaa ob- 
■.£m 4 \ poeb anrratloo vaa perfsned blarcb 9. 9^ 

(ar coatTK^bo of tW cdcalor^ Tra anetbi bltf tba 
patlatMU tbatbb beabk *aj exertWat. Ooeaad half 
TMia birr, be aaU that tba ortaaiy Rreaai waa of jo*d 

I kT tlMt tl itarted vkbovt aOcafCy 

TlAJfTmiCAL XJUJtlOX AJfB niOTTlATTVI 
CA*a 

If there b e^Sdew* of tnarUd perfmkal In 
S^jnntttkn, If the bUdder hu been preaWj 
dimlned tad much tor ti»ne I* pretcot, mthl^ 
eitrtVMictl diuccUofi difficult tad htardooi be- 
cioae td tbe praiQjnjty of opeola* the peritooetl 


ctviQr aad If the djvtrtknhuD te aot too Itife, 
(be tiuaretKaJ method nts^sted bj Gei^ty 
la biditaled. Thli type of pniadan wu appBed 
In 5 of our ettet. 

Tbe of the drmtiaifiia b made op of tvo 
Dttin Uvert. Tbae tre (he muccee, tad tn enter 
fibroot lt3:tT betreen which then tre ntsetlmes 
a few taujicle hben. Tbe bladder b opcoed «qn- 
potfad!/ ta in the focmer method tad good a 
pcenre of tbe dimticnhuii It obtnfned. Adrodtr 
tpdilen (Fix 5) la then made troond the seek cf 
the dJvertfcafutn, lhro<i^ the bladder The 
6bnw rlns out be iodad in dther directlaQ tn 
ordertofa^UtemtnlpoIetknhidlMecllcn. Tbe 
entire dhertkalum b removed by t procoa cf 
thup. ctanUacd wftb blunt, diaaKlIoo ^ 
Tbe mtadet of the will of the btadder are broo^t 
lofcther by Interrupted lutures of ebromk cat 
fuU tod UM raucoat it aoiured over thb wtib 
p(a^ catJirat. A Penraae drain ouy be placed 
temporarUy to the outer ode of the bladder tad a 
No. 30 catheter b placed tn the btadder for copra 
pubic drttnaxe and b left m place until further 
<neittioQ on the neck d tbe btadder b done to 
relieve any cxbtinf oLatractioa. 

Ccac 4 4 oca £fmi ra bed had iwJu w lui trr- 

naranudaoclarutoT or > yean lUldl that tk* Uad- 
ia aoT npty ud he Doted kody ana*. O* 
madoBUoe, artenordtro^ cradnl tke prartjH 
riiad wu paipatrd by mrtanaad aaioikrxnl (aridrd ) 
Tba iHfiiMl at pot n tkr gTa>» wtt graitd Xeywaar** 
(Fk Cl Jiar* rvidraer W koeHr dBitrd Uadder «tlk 
^rrrtKtda ca alher ude cf ta%rr>Ia(Eiir<capa(ay vklch 
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M alignant tumors of the testicle are 
rare Accordmg to KeUer, wlio made a 
studj of 28 cases m the hlumapal Hos- 
pital at Copenhagen, they occur once m 15,000 
cases Apparently they are somewhat more nu- 
merous m Amenca because m 300,000 cases ad- 
rmtted to the Mayo Clmic, 50 cases of neoplasm 
of the testicle -were found (22) Primary^ malig- 
nancy of the epididymis is of even less frequent 
occurrence In the literature ive have been able 
to find reports of only 21 instances of malignant 
neoplasm which -were considered to be primary m 
the epididymis In vievr of this fact, vre vash to 
present the clmical and pathological findmgs m a 
case of primary' malignant teratoma of the epi- 
didymiis 

Air F Bt, aged 51 years, came to us on August 5, 1928, 
because of a swellmg m the right ade of the scrotum A 
few days previously he had eipenenced a sense of hean- 
ness in the nght half of the scrotum and he stated that the 
nght testicle seemed to be somewhat enlarged and slightly 
tender He had never suffered any acute pam m that 
region, but the mental annoyance caused him to seek 
relief He had no recollection of any mjury to the scrotum 
There were no symiptoms referable to the gastro-mtestmal, 
cardio-respiratory , or ner\ ous systems The family history 
was negaUi e for tuberculosis, cancer, and syphilis 
The general physical exammation show^ no essential 
abnormaUties 

The urological examination revealed a slightly enlarged 
right epididymis, of hard nodular consistence and moder- 
ately tender to pressure The nght testicle ^peared to be 
normal in size, shape, and consistence There was no 
fluid in the tumca vagmalis propna The left testicle and 
epididymis were normal Rectal examination showed the 
prostate gland to be slightly enlarged, freely movable, and 
smooth, the median commissure was almost obUterated 
The expressed prostatic secreUon contamed only an occa- 
sional pus cell There was no urethral discharge 
The unne showed a \ery faint trace of ^buxmn, an 
occasional hyaline cast, and a few scattered separate pus 
cells Numerous stained smears and animal moculations 
failed to rexeal the presence of tubercle bacilh X-ray 
studies of the chest showed no endence of active tuber- 
culosis or metastatic neoplasm The blood y\aS5ermaim 
and Kahn reactions were negative 
A tentative diagnosis of tuberculous epididymitis was 
made The patient was admitted to the Aliami Valley 
Hospital on August 25, 1928, at which time the operation 
was performed 

A longitudinal masion 7 centimeters in length, was 
made on the antenor portion of the right side of the scro- 
tum The nght tesUclc and epididymis were dehv ered mto 
the wound There were no scrotal adhesions The body of 
the epididymis was slightly enlarged, rather hard, and 
dcfmilcly nodular The globus major of the epididymis was 
not inv olv cd The testicle was smooth and of normal size 


and consistence The epididymis was easily separated 
from the testicle by passmg a blunt haemostat between 
them The epididymis was removed from its testicular 
attachment by cautery The v as deferens was ligated at 
the level of the external mguinal ring The scrotal fascia 
was closed by Xo o chromic catgut and the skin edges 
were approximated with metal skin dips 
Pathological examination The microscopic examina- 
tion of sections taken from the firm y ellowish-white mass, 
measuring 5 by 3 by 2 centimeters, revealed a diffusely 
infiltrating neoplasm, m which the predommatmg cell type 
was a large, round, or spmdle-shaped cell vnth pale, dear 
cydoplasm and a large, hyperchromatic nucleus Scattered 
here and there were small deeply staining round cells of the 
lymphocydic type The tubules of the epididymis were 
widely separated by the neoplasm cells The histopatho- 
logical diagnosis was malignant teratoma, composed of 
highly undifferentiated embryonal cells, this neoplasm 
possessed the histological charactensUcs of the so called 
embryonal carcmoma with lymphoid stroma This tera- 
tomatous new-growth was structurally identical with the 
most common form of mahgnant neoplasm ongmating m 
the testis 

Sections were submitted to Aldred Scott Warthm, pro- 
fessor of pathology at the Umv ersity of Michigan Doctor 
Warthin’s diagnosis was “Alahgnant teratoma, of the 
undifferentiatrf embryonal carcmoma type ” 

The patient was informed of the pathological diagnosis 
and a more radical operation was proposed but he rdused 
to subrmt to any further treatment 
The postoperative convalescence was uneventful The 
skm dips were remov ed on the sev enth day and the patient 
was dismissed from the hospital on the tenth day foUow- 
mg the operation 

Nothmg more was heard of the patient until Alay 27, 
1929, when be presented himself to Doctor E R Am for 
a vague gastro-mtestmal complamt and the loss of 13 
pounds in weight Examination at this time revealed a 
small grapefruit size, firm, nodular mass m the nght upper 
abdommal quadrant Because of the prev^ous history. 
Doctor Am made a diagnosis of metastatic mahgnancy of 
the retiopenloneal lymph nodes 

The general condition of the patient contmed to pursue 
a downward course until the tune of his death on July 6, 
1929, about 10 months after the operation ' 

The pertinent findmgs at the postmortem exaimnation 
follow 

The body was that of an underaounshed, emaciated, 
senile appearing white adult male, looking much older 
than the stated age The external exammation revealed 
little of importance, except the presence of a completely 
healed Imear scar i mch m length m the scrotum ov erlynng 
the nght epididymis The spmal cord and brain were not 
exammed because of stated restnctions 
The heart showed no essential abnormalities Both 
lungs contained loca li zed areas of terminal lobular pneu- 
I^ma, there were mulUpIe scattered healed tubercles 
The bronchial Ivmph nodes contained many healed cal- 
cified tubercles 

The abdomen contamed a large, firm, whitish retropen- 
toneal tumor tnass which extended from the bnm of the 
true pelvis to the infenor surface of the liver The mass 


iro 
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In which the rakal itecki were the dte cf kilUia- 
inatoe> dca triri d change, wither wfthontiaaa- 
paaylri* poatenor orethritU. Ranonl 0/ 1 per 
tko of thl* aderoaed vetkaJ seek by the punch 
opentlcm did not alwaya aerw Immetflitdy to 
reUeew the orlnary retention, po^ibly bccaiae of 
the saTTmnding tnflamrmtoty time and pawCbty 
becanae there may have been aran^ fmadamentii 
abncrmaQty of nenicmascalai contnJ of the Uad- 
der Tfak giuup indoded most of the yo na cer 
men. 

The best resulta ocmired in thore ciae* io 
which the obatiocticn at the retical nedi ati 
tbofT»thly ranoved, either at the time of fim 
ticnlecl^y or mbaeqseitiy In other wnrdi, 
patlcnta with amdated h y p er Uu phy of tha 
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obtained the beat resolti. Similar rgnha oce g rren 
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structing medUn bar was perioraed. 

coxciDaxm 

Oirertkula of the Uadder are befog band with 
Inamlnc irecptrocy Sojglctl treatmeot cte- 
aba of ibeir rmoviL SecreMhil rtflef of *yi^ 
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cmpleteseaa of renoral of obatrocticD at the 
Tol^ fioch. 
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dCDce erf ifXlnihr orlglii of tbe oeaplaic) b this 
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nrt-KpCTT-T tzpoma) caio 
A review of the woeW ■ Utmtuie mrelj thet 
only hr entbentic cun orf prioary maligiaacT 
the fprfdldyinii have been rtpcnetl AbitJtcO erf 
tbe peevio^y reported cases fcrflo* 
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rfsdrd cespoMdea Imhrddrd ia hemeifTeaaai calrti. 
Tba taatJda wu DearsaJ ewrept iaf drttaenlMe arf lha 
eprfthaOal ikwmts. 
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Xmis wheat fEarrtl hnhh had alwtrs twea racrilm Mid 
8 BValha L urr k i ai Jr wWa ba d r w l oped mawertTi- tka 
narkttrba had rbromtlaai Sxw^ beloee ailahka 


r Tj , fth davcl ezimdem erf iba warlaBTha Wd rbertmuaai Sh wwi betew set«»M 

erf tba right hjdnry and right W aenJced pea-alsa ancblt >Hl sho% iba left leWKia. 
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neoplasm cells to spermaloc} tes Che\assu ex- 
pressed the behef that these cells were derived 
from the epithelial cells of the seminal tubules 
He gave to these neoplasms the name “semi 
nome ” Many other mvestigators, notably Tan- 
ner, Nicholson, Debemardi, and Southam and 
Lmell, hai e referred to these neoplasms as semi- 
nomata or spermatocj'tomata 

The imcroscopic studies made m the case which 
forms the sub]ect of this commumcation reieal 
the same type of neoplasm as that which com- 
monly arises m the testicle and to which the 
names semmoma or spermatocj’toma have been 
applied The fact that this neoplasm had its 
ongm m the epididimiis without endence of any 
neoplasm m the adjacent testicle would seem to 
argue agamst the possibditj^ that such neoplasms 
have their ongm from the germinal epithelium 
hlost pathologists are m agreement with Ewmg, 
nho states that all of the common neoplasms of 
the testis are of teratomatous nature, m which 
one type of tissue usually predominates, to the 
exclusion of the other teratomatous tissue ele- 
ments In mam of the neoplasms which haie 
ongmated in the testicle or epididjmis a multi- 
phcity of tissue elements denved from the three 
germ laj ers, such as cartilage and bone, skm and 
accessor) skm structures, smooth muscle tissue, 
fat tissue, brain tissue, placental tissue, remnants 
of the alimentary or respuator) tract, th)T:oid 
tissue, mdicate mdisputabU the teratomatous on- 
gm of such neoplasms Hinman, Gibson, and 
Kutzmann (15) haie found I’anous ti-pes of tissue 
associated wii areas of so called spermatoc)'toma 
tissue, these authors conclude that “the term 
‘semmoma’ or ‘spermatoc)'toma’ must, therefore, 
be regarded as a misnomer, and the contention of 
Chevassu is disproved m f ai or of Ewmg’s theor)' ” 
It seems probable that the great majont) of cases 
of pnmarj mahgnant neoplasm of the testicle and 
epididimns which haie been designated as sar- 
comata are m fact embr) onal caremomata The 
large, spheroidal, spmdle-form cells which con- 
stitute the essential element of these neoplasms 
bear a dose morphological resemblance to sar- 
coma cells True sarcoma of the tesUcle or epi- 
didvims IS probabl) of rare occurrence. Dew’s 
studies lead him to behe\ e that onl) about 2 per 
cent of such neoplasms should be regarded as 
sarcomatous 

The embr) onal caremoma of the testis or epi- 
did)-mis IS a rapidl) grou-mg neoplasm In most 
mslances it tends to reach a large size within a 
short time Extensue necrosis of the neoplasm 
cells uith hxmorrhage, ulceration, and suppura- 
tion IS not uncommon In most mstances metas- 


tasis occurs relalu el) carl) The most extensn e 
early metastasis occurs along the spermatic l)Tn- 
phatics to the lumbar retropentoneal hunph 
nodes Ultimately, the entire cham of retro- 
pentoneal hunph nodes shows extensive metas- 
tasis In some cases metastasis may mvohe the 
tracheomediastinal and cenucal l)Tnph nodes 
Discontmuous venous metastasis is frequent with 
the establishment of metastatic tumors m distant 
xTscera 

The embr) onal caremoma of the testis or epi- 
chd)Tnis is one of the most mahgnant of all neo- 
plasms The prognosis is particular!) unfax orable 
in ) oung mdixuduals 

TREATIIENT 

In mew of the fact that metastasis occurs rela- 
tively earl) m these cases, the removal of the 
testicle, epidid)Tnis, and spermatic cord structures 
IS usually of no a\ ail Hinman (13) has proposed 
a more radical operation m which, m addition to 
these procedures, the retropentoneal and lumbar 
hanph nodes and l)Tnph obannels are dissected 
awa) In the report of the first 46 cases treated 
m this manner, the opera tixT mortaht) was ir 
per cent In a later report, Hunan (14) states that 
he has obtained cures m 30 per cent of 79 cases m 
which the radical operation has been earned out 
Caims (s) reported 74 cases from the London 
Hospital, 55 of these patients were subjected to 
simple ordudectomy, while 19 had the radical 
operation There was no operatix’B mortahty 
Thirty-three per cent of the patients on whom 
ordudectomy was done were said to hax e recov- 
ered, while 31 2 per cent of the patients who had 
the radical operation were said to hax e recox ered 

The majonty of mxesUgators mdme to the 
behef that orchidectomy followed b) radium or 
roentgen therap) offers the greatest hope The 
embrxonal caremoma appears to be unusuallx 
radiosensitix-e Higgins and others haxe recom- 
mended pnmai)' treatment xnth X-ra) or radium, 
to be followed by orchidectom) , which, m turn, 
IS to be followed b) a prolonged course of X-rax 
or radium treatment 

STjxniAiix Arm cox‘cliisio>s 

1 The dmical and pathological findmgs m a 
case of pnmarx mahgnant teratoma (embrxonal 
caremoma) of the epididxnus are presented 

2 This neoplasm corresponded structural!) to 
the most common form of malignamt neoplasm 
ongmatmg m the testicle The ongm of this neo- 
plasm m the epididxtms renders mx-ahd the theorx 
that such neoplasms haxe their ongm in the 
spermatoblasts of the germmal epithehum 
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CARL LANGENBUCH AND THE 
FIRST CHOLECYSTECTOMY 

T he fiftieth anniversary of the first cho- 
lecystectomy vnli be celebrated on July 
IS, 1932 Carl Langenbuch performed 
the first operation in 1882, and his name has 
been permanently engraved thereby in medi- 
cal history 

The events leading to the first cholecystec- 
tomy arose in the prehminaiy' -ivork of Teckof 
who first removed the gall bladder of a dog in 
1667 Ettmueller repeated Teckof’s vork m 
1670, and Herlm one hundred years later con- 
firmed Teckof's observ'ations by the removal 
of the gall bladder in cats Joenisius had re- 
moved stones from a bihajy fistula in 1676, 
and Vogel and Bloch m r 774 sectioned a biUary 
sinus to remove some calculi Recamier in 
1826 introduced a trocar into the gall bladder 
for drainage purposes, and in 1849 he repieated 
this operation successfully In 185S Santo- 
padre performed the first cholelithotnpsy 
Jean Louis Petit m 1743 performed the first 
choleci stostomv through adhesions uhich he 
had arUlicially created, and m 1S67 Bobbs 
performed the first cholecjstotomy Bobbs' 


operation vras acadental, inasmuch as the 
correct diagnosis uas not made before opera- 
tion, ymt his operative procedure was a new 
achievement which successfully reheved the 
patient Sims m 1878 pubhshed a report of 
the first mtra-abdominal cbolecj'stostomy 
which he performed, and thereafter numerous 
authors reported vanations of cholecj-stotomy 
and cholecj'stostom)'^ until the time of Carl 
Langenbuch’s memorable surgical achieve- 
ment of choIec}’stectom}^ m 1S82 
Langenbuch reasoned that as some humans 
had been bom without a gall bladder, and as 
the elephant and horse do not normally possess 
this organ, the remov'al of the gall bladder 
in man should not be injunous Therefore 
as there was no physiological contra-indication 
to the operation, he developed an operative 
method by studies upon slx cadav ers Langen- 
buch finally evolved a technique and recom- 
mended exploration of the abdominal cavntj' 
through a T-inosion, the horizontal bar bemg 
a transA'erse masion through the upper part 
of the nght half of the abdomen while the 
longitudinal masion followed the outer border 
of the nght rectus muscle Each masion va- 
ned from 10 to 15 centimeters m length The 
colon and the intestines were pushed down- 
ward by means of a large, flat sponge The 
nght lobe of the hver was raised through the 
abdominal wound until it protruded The un- 
der surface of the hver was then secured be- 
tween the fingers of the left hand and the gall 
bladder v,as identified with the nght The 
gall bladder nas then freed from the h\er by 
blunt, finger dissection and silk ligatures were 
appbed around the lou er end of the gall blad- 
der somewhat above the cystic duct This 
17 
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CARL LANGENBUCH AND THE 
FIRST CHOLECYSTECTOiMY 

T he fiftieth anniversary of the first cho- 
lecj'stectomy will be celebrated on July 
15, 1932 Carl Langenbuch performed 
the first operation in 1882, and his name has 
been permanently engraved thereby in medi- 
cal history 

The events leading to the first cholec}’stec' 
tomy arose in the prehrmna.vy vork of Teckof 
nho first removed the gall bladder of a dog m 
1667 Ettmueller repeated Teckof’s work in 
1670, and Herhn one hundred years later con- 
firmed Teckof’s observations bj’' the removal 
of the gaU bladder in cats Joemsius had re- 
moved stones from a bihary fistula in 1676, 
and Vogel and Bloch m 1774 sectioned a bihary 
smus to remove some calcuh Recamier in 
1826 introduced a trocar into the gall bladder 
for dramage purposes, and m 1849 repeated 
this operation successfully In 1858 Santo- 
padre performed the first cholehthotnpsy 
Jean Louis Petit in 1743 performed the first 
cholecj stostomy through adhesions which he 
had artificially created, and in 1867 Bobbs 
performed the first cholecystotomy Bobbs’ 


operation was accidental, inasmuch as the 
correct diagnosis was not made before opera- 
tion, yet his operative procedure was a new 
achiei'ement which successfully rehcved the 
patient Suns m 1S7S published a report of 
the first intra-abdominal cholecystostomy 
which he performed, and thereafter numerous 
authors reported vanations of choIecj’’stotomy 
and cholecystostomy until the tune of Carl 
Langenbuch’s memorable surgical achieve- 
ment of cholecystectomy m 18S2 

Langenbuch reasoned that as some humans 
had been bom without a gall bladder, and as 
the elephant and horse do not normally possess 
this organ, the removal of the gaU bladder 
m man should not be injunous Therefore 
as there was no physiological contra-mdication 
to the operation, he developed an operative 
method by studies upon six cadavers Langen- 
buch finally evolved a technique and recom- 
mended exploration of the abdominal cavity 
through a T-mcision, the horizontal bar bemg 
a transverse masion through the upper part 
of the nght half of the abdomen while the 
longitudinal mcision followed the outer border 
of the nght rectus muscle Each masion va- 
ned from 10 to 15 centimeters m length The 
colon and the intestines were pushed down- 
ward by means of a large, flat sponge The 
nght lobe of the hver was raised through the 
abdommal wound until it protruded The un- 
der surface of the hver was then secured be- 
tween the fingers of the left hand and the gall 
bladder was identified with the nght The 
gall bladder was then freed from the hver by 
blunt, finger dissection and silk ligatures were 
applied around the lower end of the gall blad- 
der somewhat above the cystic duct This 
117 
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multiplicity of operations performed upon the 
gaU bladder about Langenbuch’s time are 
receding m populanty, but Langenbuch’s op- 
eration of cholecj'stectomy remains steadfast, 
if not indeed the estabhshed and preferred 
operation 


Langenbuch’s hfe and his greatest achieve- 
ment, 1 e , his cholecystectomy, furnish us 
an excellent example of the progress that per- 
sonal character and painstaking experimental 
work produce in the development of new 
methods m surgery Staxley H Mextzee 
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wi* accompUihed liter eipo*are of tbe Deck of 
tli« gin blidder by kaife lod KUsor dlMectkHi 
oi the pedtonetl coat. The kcGod wu Ukd 
nude between Ugiturei. Ltngenbodi itited 
that if the gtU bUddcr wu fun It cduM be anp- 
tied by upbitioo to prrrcnt po«Ible rapture 
or Injury to the uc daring cbolecyitectomy 
The ibdomfnil wiH wa» thpcn doied, layer by 
layer 

On July 15 18B3 Lingenbocb performed 
the &nt opentMO upoD man Tbe patient waa 
1 43 year obi male upon whom extroDe pre- 
cantkms wen taken to ucure aaeptb. Tbeop- 
erition was carried out as deaertbed iM 
patient got along very well. Two dayi after 
the operation be began to take liquid diet and 
twelve days alter the operation he left bis bed 
to be dHmIned from the hospital about six 
we^ later One of the most IntereaUitf ot^ 
acrraUoQs In relatlou to hia unt chole^ystec 
tomy was his etatemeot that be removed 
rather tbs.p drained the gall bladder not only 
because it contataed stooea but because it was 
the type of gall bUddet In which atones would 
re* farm 

TheperformaDceof the drat cbolecyitectomy 
Ittds one to iiajuire Into the Uie oi the great 
rnTi who drat evolved this opetatlom Carl 
Lanjenbach was bom on April *0 lAjh at 
fClek He studied at Kiel and Berlin and 
graduated from the latter dty In 1869 Im 
fij«Satdy Ibereaftcr be went tq the Franco- 
German war lot a short period and came borne 
as aalstant to Schuler voc ^Ulmi In Becb- 
anien under whom hla aui^cal training was 
developed When only twmtv-acven yean o* 
age be was made auijkal wUtant at the 
Laarua-Ktankenhaus In Berlin where he re- 
milocd until his death, and In whldi pUce he 

Uld the foundations of his tile and vaned 

career It b no wonder that he loved this hos- 
pital la which be practiced hb art for it was 
here that he dev^jped hb rcpuutioD which 


brou^ credit not only to hlnwrif but abo to 
hbhofpitiL Indeed it b Urgriy through him 
that the lAxams-Kjankcohaus became the 
greatest In Berlin Langenbuch s vbkn vu 
eutenalve and hb work produced a widopread 
influeacs upon the surgical world. At the ige 
of forty five he published a “CUnlcil Treatise 
on Surgery of the liver and Gall Bladder 
which became the handbook and itandaid 
work la thb subject. 

Early m 1&80 he began to aecthm peripbcitl 
nerves and even trunks In the spinal coid (or 
tabes and he performed a consMlcrable amount 
of erpeiimenlal work In reiadoo to this tfia- 
ease. He resected a large part of the Drcr lot 
carcinoma {the piece weighing 400 grainsj 
and be performed a laryngotomy lu 1S80, la 
1886 he went to the Rnsso-Turidth war against 
Bulgaria where he became an ardent military 
surgeon and where he developed the speaUcy 
of veterinary turgeiy He published works CQ 
the atretdi]^ of nerves, ou dbeaaes of the 
^>ini] ord, the treatment of gall stones, the 
treatment of levere hwtnorthage by the appfl- 
endoo ©f anc chloride, and numenwa wcfti 
upon militarv and veterinary luigeiy He was 
without fear as a lorgeoc and be had an tm- 
usual grasp of the lymptomioeccasltaUngcp- 
eradve inlerfercncc. 

He p om as M ii a gentle and timid nature but 
bad a quiet Jocularity that endeared Mm fo 
everyone. He cultivated an interest In poEtks 
and had a natural curiosity for t h i n gs of a 
•ocial character He was ettremeiy petriotk 
and had mosfaU iocCoaiicnu which balaocecf 
and protected him from the one-aidednesa of 
medicine. He lived happBy and, fortunately 
loog enough to enjoy the admlratkn of Ms col 
leagues for the excellent and unusual wort 
that he had done. In Bte manner he Eves In 
the memory of the present day probably glo- 
rified taora now than before, and rightfully ao 
for time has proved the merit of Ms work. The 
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WILLLVM WILLIAMS KEEN 

8jj — Jmn r qjj 

f bdlcvc in God ami in EnittioM To oil rinccrc mlun flilcr 
truth rho rrreTC the BtUe u the word of God wbo itvere oa 
lure u the work of God tad wbo believtt that rigbtlv Interpreted 
they muit Barety utee. To develop great men and then 
by death to quench them in utter oUbion wookj be unworthy of 
Ctonfpotence, To my miod ft bifmpfy an impoafUe coodoahm. 

Man ■ anti vrut be taunortal W W 

T he daith <d thl« eouaent tutgeon-Khe fow of his pcncmal God, i 
petnotic hghto for hi* bekiTcd covutry who wore iu unlfons lo two war> 
On the Great War at the a^ of d|hty yean>'-'haA brought the whole 
tWtiWtng worU to atteoGoQ In admiration of a hne and taefol life and the pro* 
feeson of medfdne moons with deep ecu ro w the pealot of a beioTtd comiide, 
IQs waa a devnted aervice of aeventy yean in the practice of the great leaned 
ptofeeaioQ — toentlhc tnedfeiae- He was an ardent npporter of every tnoial, 
•dentifk and progresdve advance (o dvfc, stale, and national affalra 

The American CoDege of Surgeons and lUofBcitl)ounial SmuJEiY Gnttcot. 
ooY AJfD O t ar t t a ica acknowledge a personal losa. Dr Keen was the first 
sargeco of our country to accept and have conlmed upon him an Hooorary 
Fellowship In the College He contributed lo many of its sdentlbc tncetlogs, and 
lent tns mipidng presence at numerous of Its annual icarioBi. He was an enrly 
subscriber and a frequent contributor to the cofumns of the JoumaL In the 
Great ar— the eldest member of the hfedical Reserve Coep^bc was a per 
■nal foend By hr> pen his peraonal contacts his orations and bis friendly ad 
be was an inspiring aid to those of us wbo had to do withcnroUment forwsj 
During his span of life — ninety five years— fais was \ix rare privilege of 
wUnesalng snd psrtidpotlng In every advance In surgery and of knowing all of 
the great men In medlane of h£s day He begin has medical itudlci in the Fall of 
i860, and graduated In March, i86s He eariy declined to be a champion of the 
Past but ftssuroed the rdic of “a Iferald of the Dawn In iqii in Hs oratloo 
deCvercd 00 the occaston of the conlerriog upon him of the Bigelow ilcdal he 
tootashijthrtW'S/r/vlMrTvf 5 iogerT' He comporeil the pmvaty of kDowiedge 


tso 
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and meagerness of resources m the 6o’s with the wealth of both in 1922, and said 
he v.nshed he could “return m 1982 to converse with the Bigelows, the Grosses, 
the hlayos, the Elevners, and the Lovetts of that wonderful da> ” The first 
operation he ever saw was the removal of an upper jaw by Joseph Pancoast, and 
his first operative case — in the days of the Indian wars removal of an arrow 
n hich had penetrated deeply just below the left eye He was office student of Jacob 
DaCosta and John Brmton while he studied at Jefferson Medical College 

Sworn into service as assistant surgeon in Washington, July 4, 1861, he wit- 
nessed actual warfare in the Battle of Bull Run Just after the Civil War he 
was a pupil in Pans of Pouchet, son of Pasteur's opponent In 1 865 he was a pupil 
m Virchow’s laboratory On the occasion of Lister’s visit to Philadelphia m 
1876, Keen became fully converted to Lister’s views 

Keen’s course of lectures at Jefferson on Palhohgual Anatomy in 1866-1867 
was the first ever given in Philadelphia The first offiaal course in surgical 
pathology was authorized in 1897 In the 6o’s assistants in the dissectmg room 
often came directly to the surgical dimes to assist in operations Pancoast, 
Gross, and all others “operated in discarded, blood-stamed coats, the veterans 
of a hundred fights ’’ The teaching faculty consisted of seven professors and one 
demonstrator — anatomy There were no ward classes At Jefferson, they had 
tno rooms, with five or sur beds each, for the most senous cases 

The first laboratory of research in the Umted States was established m 1884 
As late as the 8o’s there were m most hospitals no framed nurses The first 
clmical thermometer he ever saw was brought to him from London in 1876 by 
Weir Mitchell Of the blood, knowledge was most primitive The electro- 
cardiograph was not even a dream, no radium and no X-rays, no knowledge of 
test meals Until the 8o’s or 90’s, smallpox was the only enemy combated bv' 
vaccmation There were no serums, and no knowledge of how to prev ent tetanus, 
diphtheria, malaria, yellow fever, and other diseases The real cause of tubercu- 
losis was not known until 1882 Protective measures for the well were not ev'en 
thought of, there was no knowledge of bactena and bactenology Vaccination, 
anaesthesia, and antisepsis (mduding bactenologjO, Keen rated as “the three 
greatest blessmgs m the realm of mediane conferred on man smee the Chnstian 
era began,’’ and Lister’s gemus in applying Pasteur’s discovenes to surger>' 
“wTought the greatest revolution surgery has ever witnessed ’’ 

Nothing was known of endoenne glands and their important functions, nor 
of hormones and their mechamsm There was no Schick test, Noguchi test, 
Pirquet test, Wassermann reaction, etc Nothing was known of the spread of 
diseases b> the fly, the flea, the mosquito, the louse, the rat, and the cattle tick 
So-called sanitation was ineffective, because bactena were unknowm 

In the operative surgery of Keen’s surgical jouth he hsted amputations, 
hgation of artenes, occasional evasion of joints, removal of external tumors, 




MARTIN WILLIAM WILLIAMS KEEN 


123 


William Wilbams Keen was bom m Philadelphia, January 19, 1837, the son 
of WiUiam W and Susan (Budd) Keen In 1867, he mamed Emma Comma 
Borden, of Fall River, Massachusetts, who died in 1886 His children, aU of 
whom survive him, are Connne (Mrs Walter J Freeman), Florence, Dora 
(Mrs George W Handy), and Margaret (Mrs Howard Butcher, Jr ) 

Degrees received mclude AM, Brown Umversity, 1859, MD, Jefferson 
Medical College, Philadelphia, 1862, ScD , 1912, LED , from Brown m i8gi, 
Northwestern and Toronto m 1903, Edmburgh m 1905, Yale m 1906, St Andrews 
in 1911, and Pennsylvama m 1919, Ph D from the Umversity of Upsala in 1907, 
Sc D from Harvard m 1920, Doctor, honoris causa, University of Pans, 1923 
After study m Europe durmg 1864.-1866, he estabhshed himself m practice at 
Philadelphia Durmg 1866-1875 he conducted the Philadelphia School of 
Anatomy, lecturer m pathological anatomy at Jefferson Medical College, 1866- 
1875, professor of artistic anatomy, Pennsylvama Academy of Fine Arts, 1876- 
1889, professor of surgery, Woman’s Medical College, 1884-1889, professor of 
surgery, Jefferson Medical College, 1889-1907, and professor ementus from 1907 
Assistant surgeon U S Army m 1861, and actmg assistant surgeon 1862- 
1864 He volunteered for the Spanish-Amencan War, but owing to its short 
duration, his services were not required, 1st Lt ,M R C ,U S A , 1909, major, 
1917-18 Member of the Nation^ Research Council 1917-18 

Charter trustee, Crozer Theological Senunary, from 1867, tmstee and fellow. 
Brown Umversity, from 1873, president, Amencan Surgical Assoaation, 1899, 
Amencan Medical Assoaation, 1900, College of Physiaans, Philadelphia, 1900- 
igoi. International Congress of Surgery, Pans, 1920 (the first Amencan to hold 
the office). Congress of Amencan Physiaans and Surgeons, 1903, Amencan 
Philosophical Society, 1907-1917, honorary fellow. Royal College of Surgeons of 
England, Edinburgh, Ireland, Italian Surgical Society, Amencan College of Sur- 
geons, assoaate fellow, Amencan Academy of Arts and Saences, honorary feL 
low, Boston Surgical Soaety (awarded Bigelow gold medal), awarded Colver- 
Rosenberger medal of honor. Brown Umversity, gold medal by Pennsylvania 
Society of New York Officer, Order of the Crown of Belgium, 1920, officer, 
L6gion d’HoUneur, France, 1923, member. Founders and Patnots of Amenca, 
Loyal Legion, Medical Veterans of the W^orld War, Sigma Xi 


Author of Reflex Paralysis, and Gunshot Wounds and Other Injuries of Nerves 
(both With Weu: Mitchell and Morehouse), 1864, Keen’s Clinical Charts, 1870, 
History of the Philadelphia School of Anatomy, 1874, Early History of Practical 
Anatomy, 1870, History of the First Baptist Church of Philadelphia, 1898, Surgical 
Complications and Sequels of Typhoid Fever, 1898, Addresses and Other Papers, 
1905 > Animal Experimentation and Medical Progress, 1914, The Early Years of 
Brormn Umversity, 1764-1770, 1914, Ether Day Address, 1916, Treatment of War 
Wounds, 1917, Surgical Operations on President Cleveland, 1917, Colver Lectures 
at Brown Umversity on “Medical Research and Human Welfare,” 1917, Selected 
Papers and Addresses, 1922 Editor Heath’s Practical Anatomy, 1870, Diagrams 
of the Nerves of the Human Body, by W H Flower, 1872, Amencan Health 
Pnmers, 1879-1880, Holden’s Medical and Surgical Landmarks, 1881, Gray’s 
Anatomy, 1887, Amencan Text-Book of Surgery, 1892, 1903, 1 Believe in God and 
in Evolution, 1922, Everlasting Life, 1924, Keen’s System of Surgery, 1906-21 

n ^ material contained in the above skctei, I am indebted to Dr Keen’s wntines to 

n tlltam IT iHtams Keen by Willred PicUes, II J) , of Providence, Rhode Island (Rhode Island M ’ T 
^937, X, pages i-io), and to Wbo^s Who tn America * 
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ovmiyHotnj cutting for »tofte m the Utdder G*U »tixwt were fim raooved from 
the gill bUdder by Bobbs, of IixhiBipolIi, in 1867 Goiter cgjcntioQ* were la- 
frerjuent. OphthilrDok)gy the other ipcdaltle* were fuit becoming Tislble. 
Surgery of the hcid, the cheit, end the abdomei wm nre. The atae of tppetufi 
dtii w« Dot known until 18S6 There wm occukmil pUstic iorgery In 1895 
(Bphtbcrii intltcoin wii diKovered. Opentloni for quleicetit hertdi were rtre. 

IratrumenU were not dWofected there were iw irtcry forcepi. Ah»otb*i)Je 
dtgut ligiturci were Intoduced by Utter fn 1869 There were do moefem re 
tractors, ind hypodermic lyringet md the itpirator were not In general use until 
towird the end of the Qvll War Gmuc tponce*” Into general use In the 
late 70 1 or eiriy 80 a, prior to which onle midne fponge* were uted both In 
deu end In cuf^mratlng cajci. In dhlocitlons o( the hip and tometimet of the 
iboulder the 'barbarma block and pulley were used. Fracture* of the boae of 
the tkoU were almoit nnlfonnly fatal. **Matto)d (£acaie” was unknown by 
Gross and Ericfatcn In 1859 Ceicbril locahratloo was foreshadowed by Hugh 
lings Jaduon In 1867 LocahxatioD and subsequent remoral of a tumor of the 
qplnal cord were first deaerfbed by Gowm and HonJey In i 84 S Chevalier 
Jaduon wu oot bom tUl 1865 Tn the chest, the heart lies in a straight line 
only one Inch (tom the nrface yet as Frederic Lee has itrikingly aid, fc took 
Buttery with Uggard step twenty four centuries to trard that one Inch- 
“Ifflagine if vou can said Keen, Hhe torloni condition of the doctor dxty 
year* ago — without everything except Us eyes bU eara, and ha fingm then you 
an appreciate the triumphal march of mediooe during a singie UfeUme " 

Dr J Chaimeri DaCosta Keen s succeisor as profesaot of sargciy In Jef 
fersoQ In 1907 said of him “Dr Keen was ahrayi caJmer quieter idrtder pleas- 
anter the worse the torgicai dtuitkra was, and I T>evei nw it get the best of Um. 

Dr Keen was a great teacher He once aeid I always fed at the jeffenoa 
Hospital as if I were on the mo with a pack o( Uvely dogs at ray heels. Students 
are the best whip and I know He was a great man, a great American, a 
great surgeon a^ the beloved dean of our medical profesdoo He knew the foy 
of living- The Srondrous love of God for Man and the final lofty destiny of the 
Human Race was to hnn ‘'the most ImpteanTt, the most Iniffring thought cf 
all the ages In speaking to a group of graduates, be raid “If In yoer own life 
yon rtallie the cbaractertsdcs of the ideal phyridan if yon attain to old age 
when the halri whiten and the crows feet begin to show whrn your natural 
forces arc abated you wiQ then net be alone In the world bnt wQl have bonor 
love obetCence, troope of friends, and one Frieod above all others the Great 
rhydoan We koow this was and ia hh reward. The world is a better place for 
hb having been here. HU ooouroeot is bollt In the hearU of hU tboosaods of 

ftlcods and hi* memory win live on Ihroogh the age*. Fawxiur II iUarw 



PACKARD THE PENNSYLVANIA HOSPITAL OF PHILADELPHIA 125 


By December 17, 1756, all the patients had 
been removed from the old quarters into the 
new building, the wards of which ha\e been 
occupied continuously ever since 

The records of the patients admitted to the 
hospital have been carefully preserved and some 
of the earher ones are most mterestmg Among 
them we find patients admitted who had been 
mjured by hostile Indians Thus “March 21, 
1756, adnutted Da^^d Howell, a poor patient 
from Berks County, havmg a Gunshot wound 
and fractured Bone m one Arm done the 6tli inst 
by the Enemy Indians” , and “October 3, Marga- 
ret Smclair, a poor patient, with Dismess m the 
Head havmg bwn much abused by the Indians ” 
On October 13, 1755, “Michael Higgins, a Soldier, 
was admitted, havmg his underjaw shot off m the 
late Engagement under General Braddock,” and 
there are entnes of many other admissions of 
soldiers mjured dunng the contmuance of the 
war with the French and Indians 

During the Revolution the hospital underwent 
some serious viassitudes At the outset it was 
utilized by the Amencans but dunng the Bntish 
occupation of Philadelphia from September, 1777, 
to May, 1778, It was taken over by then medic^ 
department. When the Amencans regained the 
aty the medical department of the Contmental 
Army rented the “Elaboratory” of the hospital 
for the purpose of preparing medical supphes, 
and made arrangements for the admission of a 
number of soldiers on a paymg basis to its wards 
On December 31, 1790, Mrs Stephen Guard, 
the wife of the nch banker and philanthropist, 
was adnutted as a lunatic pay patient On 
March 3, 1791, she gave buth to a daughter, 
who was put out to nurse by the Hospital Mana- 
gers, with one John Hatcher’s wife The child 
died on August 26, 1791, and the funeral expenses 
were paid by the steward of the hospital Mrs 
Girard died on September 13, 1815 She was 
huned on the hospital grounds but the exact 
location of her grave never been found 
Although there are several other entnes m the 
Mmutes showmg that occasional accouchements 
occurred m the wards of the hospital, a lymg-m 
department was not opened for many years In 
1793 S’ legislative act was passed authonzmg the 
hospital to establish such a department, but no 
further action was taken until 1803, when the 
Managers formally announced the opemng of a 
lymg-m department m the hosmtal In 1807 the 
First Troop of Philadelphia City Cavalry gave the 
hospital the pay vhich it had just received from 
the United States Government for its services 
during the Revolution, the money to be apphed 



Inscnption on cornerstone of buildings for hospital, laid 
Ma> 28, 1755 


to “the purpose of a Ljung-In and Foundhng 
Hospital ” No special meical officer was as- 
signed to the department until 1810, when Dr 
Thomas Chalkley James was appomted physician 
to the lymg-m depiartment Drs Hugh L 
Hodge and Charles D Meigs were both phj-si- 
cians to this department m the forties and fifties 
durmg the height of them controversy with 
Ohver WendeU Holmes on the subject of puerperal 
fever The record of the various changes m the 
location of the lymg-m ward is a suffiaent mdex 
of the contagiousness of puerperal fever It was 
opened on the second floor of the East WTng m 
1803 In 1817 it was moved to the apartment 
known as the Contnbutors’ Room, from which 
It was changed to the second stor^' of the Centre 
Buildmg m 1824 In 1830 the physicians dmected 
attention to a renewed prevalence of puerperal 
fever and the Ijnng-m department was ordered 
closed Some months later after thorough cleans- 
mg and disinfection it was re-opened, but in 1839 
It was necessary to move it once more, this time 
to the Picture House, a small isolated building on 
the hospital grounds Here it remamed until 
1851 when the staff deaded that puerperal fever 
had become endenuc, and the ward should be 
closed The department was finally abandoned 
altogether m 1854 A few years ago the Philadel- 
phia Lymg-In Hospital was merged m the 
Pennsylvania Hospital, so that the institution 
has now a splendidly eqmpped modem obstetric 
hospital 

It IS noteworthy that the three members of 
the first medical staff of the Pennsylvania Hos- 
pital, the two Drs Bond and Lloyd Zachary 
had aU finished off them medical education bj’’ 
study abroad. All of them were men of the 
highest professional standing and them successors 
mamtained the reputation of the staff and kqit 
the work of the hospital on the highest plane A 
brief enumeration of some of those elected to the 
staff will suffice to show the truth of this asser- 
tion To John Morgan and Willmm Shippen, Jr , 
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FRANCIS R. PACKARD U-D PmoriTutu 

^ renit^tvwiii «u duneraJ ot Bn. Tboiao tad PUacu Bood, *ad UotiJ 

by the PrcndncW A«cinhl7 rf Peiiayt^^ Z*dauy. with ‘Tin Gfwani^ C4d»t^ 


North America- Then ere icTOal toftfrotboa Bond derbed a Mi foe thi hoepitaL It bore t 
whfch are now prat bo^ittih, oouUy the deric* erf the Good Sermrican rdbtir* a d± 
Philadelphia Genera] Hoqital (1711) and Bdle man, whh the baolpto “Take care <rf Bm, a^ 
Tw Ho^ital b New York (1735) which daw Iwillrtpwtlet. Tl* acal wai made by a tEher 
their fornnSiij pciot to that at the Penwylaaab, snhh b teuton aid mnabed b me mtfl iSij, 
bat they were c ata bB ihed as pootbooses or alms' when w r^ t oat, U was hrokcD »ml a oew 

hoQM and abritezi toe the tfed and dependent, ooa hcaxb( t w — tn^ ftyt bjciipiloo tob- 

and only became bo^rfiah b the tzaiileni seme of atfti^d for k. 

the tenn many yeara fcatet The ho^lal soon ootjrew its temp o firy 

The atoey erf tba btUMhitf of the Penitsyiwtla goanm and tbs hlanuen parehastd a perms- 

K Ul h ceaidseiy rektea by Benjatnb Frank nent abn on which to bid^d cc Scret betwmi 

bi AtdsUsfreyky He aserfbea tbe oedh Elijah and Nbth ftnets- Some yean hts 
of arigtBarittf the Idea to Br Tboeou Bcmd, » (i7^> the Penn Umily donated b them a strip erf 
distbgaiibed pfayritrian orf PbOaderfpbia. Bond land akns SprxKS Sti^ which thos provided the 
had CDdeavoted to tab! fcadi by prirate sob- be«prfulwiththseatireUock.«h^a«Qa^f^ 
aodptke foe the porpoee. Ue bad not approached tlse praenl day Tbe coneitcce of tbe b«Lk£f>cs 
Fruikfin becaaee he tbooc^ it ont o< hh fine, (or Uw bcwpital waa laid ^ Hay iS, t7SJ. whh 
However as aQ tboee to wboen be spoke asked Maaook emneoiea. It o expo^ la UK waB 
him what Frankha thooBbt about b be finally and bean tbe (crfkrwbf bKiiprion, c i a4 » oicd by 
determined to amsoll Mm- Fraokua at once Botjazub Franks 
(are bm Us hearty cO'Opentkn, and Us poHtkal 

and penonal infloocc to (et a charter and rabe c* tbx txar or esnm 

money, and Bonds projart was aooo reaOitd. trn^rrw 

T^ amnhristratloo was placed b the hands of a 

BcKid of Blanattra, twdre b ottmber elected a»<*oi ttet stcoMi nAWU.T arttnOTO 

from amocf tbe cooirfbotoca. Joalraa Crosbr a gj to tios t thi aArymas or in* 

wealthy raerdKiit, wu eiected lb* firu proddem 
«*i Beajamb Franklin, desk of the Board. 

vfSoi Cm^ died 1» I7SS FiuAQi to irawmjmu noraajnm 

bb office. (roR tn araAaiXAim weu rtnucc 

TIk bourftal was opened for patients In Feb- matro) 

notr IJV b » t»«« tmma 

rad« KaacY oa tbe sooth iWe erf IU|b (now 

JljXt) Slr^ betow Seventh. It h cmkms to »t thi nocnrrT or raz oormnten 

find the Haa*(er» adopUnj nseoiarea to provide am) or liAJrt munatc rtsao** 

10. 0* “ .r; w*. roJtm., retntKD 

nkrved, the modern '•occapational ibOTpr at 

In eariy date pcovifloK ki^ aod imafl »bnfa( w* ma atuzr or Tm inx waawia 

two paSrt of cards, and woof ^ jtAt ma 000 or wtaetts 

.u». im omitAm<5. 


»t THi noom or thi oovaunoarr 
AWP or uAwy nuNATx rtssovt 


w* ma aruar or Tm arex Aim tea 
jtAt Toa 000 Of wtacua 
auras lira mrotatAjaao- 




Pme Street front of the hospital engiaied bj Tuchcr, 1S20 


the hospital with a set of anatomical and obstet- In 1762, Dr John FothergiU agam showed his 
ncal casts and pictures The latter had been interest m the hospital by presenting it with a 
pamted by Van RiTnsdyk, the celebrated Dutch book entitled An Experimental History of Jhe 
anatomical artist, hvmg m London, who had Materia Mcdica, by Wdham Lewis, F R S , “for 
made most of the illustrations for WiUiam Hunt- the Benefit of the Young Students in Phj’Sic who 
er’s great book on The Gravid Uterus They cost maj attend under the direction of the Phi’sicians ” 
Dr FothergUl 200 gumeas He sent them over to In 1763 the phj'sicians to the Hospital furthered 
the hospital in the care of Dr Wfilham Shippen, this idea by presenting the following resolution 
Jr , who was returning to America after the to the Managers 

completion of his medical studies abroad, and “As the Custom of most of the Hospitals m 
had discussed with Dr FothergiU dunng his so- Great Britain has given such gratmties from 
journ m London his plans for givmg courses in those students who attend the Wards of the Hos- 
anatomj and midwifeiy^ m Philadelphia, and pital to the Phj'sicians and Surgeons attendmg 
Pother^ wrote the Managers that he hoped his them, we think it properlj belongs to us to ap- 
gift would be of use to Shippen or other teachers propnate the Alonei ansmg from thence And 
as he realized that there would be difficulty m we propose to apph it to the foundmg of a 
procurmg bodies for dissection Shippen had been Medical Libraiw m the Hospital which we judge 
a pupd of Wdham Hunter m London — the first wiU tend greatly to the Advantage of the Pupils 
teacher of anatomy m London to adopt what was and the honor of the Institution ” This proposal 
knowm as the “French method” of teachmg anat- was accepted by the Managers who agreed to 
omy, namel) pronefing human corpses for his provide smtable accommodations for the books, 
students actually to dis^t, instead of reljnng on and thus began the first pubhc medical libraiy 
the use of models, casts, and pictures Although m this country Shortli after the hbraiy received 
Shippen certainly used the FothergiU casts and a number of valuable books from the estates of 
pictures we know that he managed to procure Dr Benjamm Aloms and Dr Lloid 21 achaiy' 
bodies for his students to dissect, as he wrote m a William Strahan, the London publisher, m 1774, 
published statement that he had received from the made a donation of books to the value of one 
judges the bodies of executed cmnmals, and had hundred piounds In 1790 the Alanagers re- 
also procured some from the Potter’s Field quested Dr John Coakley Lettsom, of London, to 




lUca* trf EcflarvMt, Alai ILmt, sb] Pwa ylTmto Sai(»ul. C^nw c^nrli^ by 


heVnt the honor of bnltfhtg tbe &nt tiro daln 
b tbe fint medical sdnol Kranied b tbe Brllbb 
Cokxdei, that of the Univenlty of Ptsicndviiiilai, 
fomided b iT^J- Adam Kahn, the thW pro- 
feakx to occ\q)7 a ctcatr m tbe medlcai tchoof wu 
ebo phy^dan to the hocpftal for may tran. 
Bnlaiels Koah, a tignet of tbe Dedaratkci of 
Xndep ea dtpce, a p ioneer b the pr o per treatiml 
of mental dbeuea, and the ben kaon medical 
teacher of hb day vu conAant b bb attesbott 


cDtima of dbkal bctnres b tbe bocpltal, tb 
faat g t i ta b Ud» coa nti y 


In If?! the bcepflal hrfan tabby *b jy tp- 
They aerrrd j ytan and at the end oi ifal 


uco." They aerrrd j ytan and at the end of ital 
lime if ibeu mvicea md bon Mtbbctcay tbrr 
«cre fhn a certl&cate and a luH of dottbea^ 
These yonny men Urcd b the boepfuU and their 
datka corrapcAded doedy vith those of be 


present day btenei, aitlmth they mrv set 
cndualo b rr»A\Ar^ Xn 18x4 tbe ilaaaem 


cndualo b Xn 1814 tbe 

befin the pmcticr of tabby yoany 


kxi ttsthooh, and b wboee me ino e y tbe fannoa 
WbUi Panics are yel yiren by tnanbers of the 
American FhOoeophlcal Society «u a member 
of tbe lUfl for aerenieen years. Philip Synj 


yt^oates u resident phydekn^ The first rire> 
appobled b that year wm Caspar 'nbtar and 
Cupar UoTtb. 

ft b Unp c a afbie to find out abere opes 
tlona v«n peifocTDed b tbe ^y years of tbi 
hospital as there b no mention of any special 
operatiny room b the k co rds tmtll iSq 4, wbn 
a c&nksJ ampUlbeaue vu coostncteil on the 
third Soot of the Centre BoQdby Thh room, 
thonyb the tow er pan is now oaed for other 
p mp osej. itlQ contains the opper tkn of benches 
from winch stndens most have witneued opera- 


Phystch, the most famooi smgecio of hb day (n 
AmericB, served OD the staS from iT^antU 1816 


America, served OD the staS from ly^ontU 1816 
Ml of th» men had r e celml tbe d ^ ree of M J) 
from the Unlvmlty of Edbtngyh and they aO 
exmed a powerfid toflaence on mafica] teachb* 
and fanctice b ibrir cfay Of thdr eucceaaxa I 
tolyhl recall the names of John C Olio who 
wrote the first report of the o ccai rencs of the 
harmopbiSc dUth^ b a fandty John Rhea 
Eartcm, the taveniot of tbe Barton handaye and 
ofithe 'Twan dresh^ for fractorea nab L. 
Hodye and Qnrto D Meijs, the two ctnbe^ 
(jt,trtilcbia whose co em ce y b unftwtonalejy 
fotercr hnked with their oro oeo u s vfcws 00 
poepwral fcrer G«at B. 
b crfhhocatloQ with Franhfia Bacbe, of the 
hnitei SUiti Duhroabry and W llfi a m Wood 
Qftbard, who otahOshed the oaenUal dlflerenca 
between tj-phw V rh* 

latrdd theyearaftwtheotaUhhmrtit^fbe 

jotSal school Thomas Bond beyan flvby 


lions by Pbyslck, and beard tbe lectoiea of 
wmln Roih and the other yreat men of the past 
In 1869 a new ampblbeaire wu constructed and 


In 1869 a new ampb theatre wu constructed and 
tbe oid one ahandooed Tbe oeonl amphl- 
theatrt b tom wu replaced by a handsome 


From (ts /oandatkn to the present day the 
Pcnnxylvanb Hospital has extended Un ose of 
ha wards for teaenby purp ea tj . Tbe staff wu 
aotborizid by tht bUnaym to briny their ap- 
prentices or students bto tbe wards, and caber 
artidcnla conld obtain adodsdoo to the opera iksH 
and at tbs bosphsl by tbe rajiutut of 

certab fees. la lyPa Dr Jfio rothmyCl, the 
famous Quaker physician of Loodoo pseseated 
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E clampsia has required some rational 
basis o£ treatment directed toward cer- 
tain fundamental physiological dis- 
turbances that occur withm the bram As the 
cerebral symptoms, which culminate m con- 
^mlslve seizures, consPtute the senous and 
terminal mamfestaPons of this condition, an 
analysis of the problem from this angle is 
important 

Exploration durmg the terminal stage of 
eclampsia has shown the bram to be gray- 
white (anaemic), oedematous and often asso- 
ciated inth excessive amounts of extra arach- 
noid and subarachnoid cerebrospmal flmd 
Histological study mdi cates widespread cere- 
bral oedema, enlarged penvascular flmd spaces, 
and frequently punctate hiEmorrhages as 
V. ell as occasional focal or extensive recent 
subarachnoid haimorrhage 

Pathologically, the eclamptic bram differs 
little from “wet brains” or cerebral oedema 
found m other well recognized hj dration states 
such as acute alcohobc wet bram, status 
lymphaticus, acute toxic hydration states in 
children, and status epilepticus 
The terminal cerebral symptoms are similar 
throughout this entire group Headache, vom- 
iting, imtabflitjq and mental torpor occur 

'Subimlltd for publication Seplcmbcr 1931 


early followed bj' stupor, convulsions, and 
respiratorj' failure These symptoms have 
constantly ansen in neurosurgical problems 
deahng with bram tumors, increased mtracra- 
mal pressure, and cerebral oedema Ph3’'Siologi- 
cal research durmg the past 12 )'ears has es- 
tablished many of the factors concerned with 
intracramal pressure, cerebrospinal fluid ar- 
culation and disturbances, which give nse to 
cerebral cedema The method of treatment 
devised to control these sjTnptoms is appli- 
cable to eclampsia 

PHYSIOLOGICAL CONSIDERATIONS 

Weed and his co-workers (1919-1929) dem- 
onstrated that hypotonic fluid (water) given 
by vein or bowel increased intracranial pres- 
sure, whereas hypertomc solutions (magnesium 
sulphate, sodium sulphate, etc ) decreased in- 
tracramal pressure Rowntree (1922-1926) 
demonstrated that when quantities of tap 
water (one-tenth of body weight) were mtro- 
duced by stomach tube into the dog, imtabil- 
itj'^, sahvation, twitchmgs, convmlsions, stupor, 
and respiratory failure usually occurred withm 
4 to 5 hours If pituitrm was given earlj’^ m 
the admimstration of the flmd so as to produce 
a vasospastic effect and thus cut down renal 
elimmation, the cerebral symptoms and con- 
129 
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gdctt utd poTchoe medical books for tbe Ebrvy 
Dr LelUom not ooly expcDded moit }iidicknuy 
the mooey lent him for thk jnupcMe, bnl aito 
donated many books to tbe library For tnaDy 
years the Bluair cootlnued to giirv and iraa 
moeb Tiaed but la tbe later years of the Nine 
tenth Coitnry the rapid grenrth ciI the library 
of CoQcge o/ Pbyiid^ aocm lurpasaed It. 
In i8gj h contained i4tSi> Totomea, fadtaHna a 
nombn of medical bamabala, many valoabk 
berb^ and dasalc medical toi^ and complete 
sets of moat of the older medical }otiniaK Rich 
as the Laitai and tbe Americam J$tcnul tf Ik* 
Uedial Sdtmcts 


Fitan Its focndatkin provnkKi vat loade h th 
fao^ital for tbe care of tntane patients. In 1841 
a separate department was orated for tih bo:^ 
of Its work, located oq a Iuk tract of had 00 
chased by the hlansfcn for thb pdrooe, k Wot 
PhOadefphk. From the opening ot tMi depart 
ment nntn hh Hi»atb in 1SS3, Dr Tbrmai &. 
Klrkhride vas Its physidan fai chief and sera 
IntendcnL In the of the pnbfic tMi > ce ^ 
asRxfation led to the bestowal of Us raor ti t 
synonym for that of the hospital and to mas; 
persona ‘TCickhcide I vis more feaerally knon 
than the Department icr the Iimne of tha 
Pennsylvania Boapf tab 
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Franas H Ramsbotham (1861) stated that 
“the most usual proximate cause of puerperal 
comnilsions, is probably pressure on thebram, 
and IS produced sometimes by serous exuda- 
tion mto the ventndes or between the mem- 
branes Behevmg that the cause most com- 
monly consists m the pressure to which the 
cerebral mass is thus subjected, the treatment 
must be adopted that would be resorted to 
under ordmary apoplexy, viz the abstrac- 
tion of blood, and actmg briskly on the m- 
testmal canal ” 

Hugh L Hodge (1S64) writes “Puerperal 
convulsions arise, it has been almost univer- 
sally beheved, from congestion of the blood 
vessels of the brain, or from actual effusions 
of serum or blood mto its substance or cavities 

Mo dem theorists consider such convulsions 
to be the result of a toxicremia, or blood pois- 
onmg, but the evidence of any poison or mal- 
condition of the blood, is exceedingly meagre 
Toxicaeima appears to have been inferred, 
rather than positively proven I have long 
been of the opimon that the mcreased ex- 
citabihty of the nervous sj'stem generated by 
pregnancy (which is very analogous to that 
of the young child — easily exated to convul- 
sions from comparatively trivial causes), to- 
gether with the natural tendency to plethora 
and mcreased vascular exatement seen m all 
cases of pregnancy, constitute the predispos- 
mg causes of puerperal eclampsia such 
nerrous imtation and vascular congestion not 
only mterfere with the functions of the bram, 
but these changes are often followed by watery 
or bloody effusion, augmentmg to a stili 
greater degree, such functional disturbances 
Shmld the bram, therefore, be the seat of 
imtation from a moral cause, followed by 
congestion, and espeaally sangumeous effu- 
sions, the cerebral functions will be correspond- 
mgly deranged as manifested by headache, 
delmum, convulsions, coma, and it may be 
death ” 

Angus hlacDonald (1878) states “The most 
stnkmg alterations, and those I think which 
we are entitied to regard as the most essential 
to eclampsia, are (i) the extreme anaemia of 
the collective cerebrospmal centers, and (2) 
the comadent equally extreme memngead en- 
gorgement These tuo conditions Seem to 


me to be complementary — ^the one the result 
of the other . For explanation of how they 
arise, we may turn to the theory of Traube 
as applied to puerperal convulsions by Rosen- 
stern {Die Pathologic uni Therapie der Nteren- 
krankheilen, 1870) ‘Accordmg to this view, 
eclamptic convulsions are not occasioned by 
poisons m the blood, but result from cerebral 
anaemia, which m turn is a consequence of 
cerebral cedema The blood of pregnant women 
IS normally mcreased m quantity, but is of 
defective quahty, — ^bemg, m fact, too watery 
It IS, moreover, propelled under mcreased ten- 
sion maismuch as the left ventricle' of the heart 
hypertrophies durmg pregnancy — espeaally 
m the later months Dvmng labor, this exalted 
tension is very greatly mcreased This results 
m cerebral hyperasmia, which leads to effusion 
of serum from the watery blood mto the cer- 
ebral tissues The pressure of this cedema re- 
acts so as to prevent the dilatation of the 
cerebral vessels traversmg the oedematous 
areas, and anaemia is the result ’ If this occurs 
m the cerebrum, we have coma, if m the motor 
centers, convulsions result ” 

W Zangemeister (1911) expressed the be- 
hef (i) that cerebral oedema, and (2) that 
reflex painful irritations, particularly those 
due to utenne contractions, are mtimately as- 
soaated in the cause of eclampsia Upon 
trephmmg the brain m 3 cases of eclampsia 
durmg the acute convulsive state, marked cer- 
ebral oedema was noted, assoaated with m- 
creased amounts of subarachnoid flmd In 2 
cases marked benefit was shown from this 
open drainage of the subarachnoid space and 
the results compare favorably with the work 
of Alexander (1911) who devised a method of 
trephme with “fenestration” for treatment of 
chrome convuiave seizures 
Eight years ago one of us (Fay) observed 
similar findings m the termmal state of 
eclamptic coni^sions m 2 cases, with marked 
improvement m the convulsive seizures fol- 
lowing dramage The mcrease m volume of 
subarachnoid flmd was stnkmg The cortex 
was gray-white, soggy, and oedematous No 
other gross lesion appeared m the motor area 
Pathological studies m one case disclosed wide- 
spread cerebral cedema The operative and 
pathological findings were similar to those 



SURGERY GYNECOLOGY AND OBmrnUCS 


IJO 

rnliionj werepredpJt*ted mach more rarfdly 
Frwnoot-Smith (1917-1519) toa offered for 
tjrtr confirtoAtioti of tiih fictor Koble (1916- 
1938) »l3<nml that dog* ^ven the Rorotree 
method of *Sriter tntonaitioti. If mbiected 
to cootlntKm* tpfnti dreiiuge danng the ntcr 
introdaction penod, did not deydop cdqtiiI 
lions or dgns of cer^ml imt&tioa. Qibeic 
md Pike (191^-1919) demonitretcd tbit by 
dreted vcre more iniceptitile to cod 

vulKmt drug* than the normal tnd that do- 
hjTlratcd anlmsl* required twice the dott of 
ahsmthe to prodoce coovuluvc KUoret to- 
quired by the nonnal infmilt, McQuame 
(1917-1910) b*i reported the dlmod roolu 
la homin beingi where coQrulnoaj have been 
eaiQy indoced In the epQeptic by the tddlttoo 
of pitultrin fn the nresenco of (rw Indulgence 
offlaid».OMof m(r*y 1913-1930) huinowD 
that e jjea rive ffuid mtahe predupattt the 
epQeptlc to an attack and Uat acute major 
aeUura bAve been coaUoOed by eaetboda of 
dehydrxtdoD. 

7 ^ recent luggartioo of Potter Kennedy 
(1933-1914) to coadder aH coaditioM tnatii 
fati^ convulsve aelraiei under a tmcle group 
*^6 Conrulilve State, has found mu^ top- 
port from many omrDloglil*. The aearcfa for 
a commoD factor rei^Qtlble for the pre<fi*' 
poaition of tbe patient to a codvuIktq leuare 
has narrowed down to the fondamental rda 
tkmhlps between fluid (cedenn) oxygen, and 
the base vonatkxii with their effect 
on capfllaiT dreulation and penneahiDty 
Lenrux and Cobb (1918) •umraarlje the fob 
bwlng physloiofical chan^ in the brain which 
may tend to preopftate ccrnyuloT *eijure* 
(1) poor oxygen m^T (s) alkalosts (lodcKed 
hy FlV«h Ingeitkin or by hyperpnera) ("blow 
lag off” carbon (fiaiidc) G) cedema (4) In- 
creased permeability of tiiaue* (5) increased 
Intracranial peewire. 

It win be teen that these factors all effect 
fluid nwbfliiy and hence enhance an already 
criitbig hydralleo ilate. 

The CDwideratloai named indicate that the 
edamptic In many respects dmolates tbe pre- 
paitd ploilologlcal animal in that a hydrsthm 
itoto nsoaJly exists, a yasoipaitlc bypertca 

lioQ U present and there b IreqoentlT a renal 

dtt om pensation asaodated with flaJd retoa 


tion. In the past, mnrinnif l flnM attTTiirJ^tTv 
tion to the patient without proper cteiJeo- 
Uod as to its possible dimmatloQ has Iwf 1 
coDtUnt method of practice In ipfte of tie 
eeidcat water Imbalance Where tifri sad 
bowels are adequate to meet tbe mial dtfi- 
deaey in fluid elimination a proper bslasce 
of fluids is maintalped Howerer with ths 
advent of some suddoi cartalhnejit in 
function (cold weather — hypertbennia with 
diy skin) la the preseoce of renal kfaf&cieaey 
there may be a precipitation of fluid retentixL 
It is intemting fn this connectioQ to note tbe 
high incidace of ecUmpsk b tlw seasonal 
change of the eariy wintCT months, as vtQ » 
the freqnoicT of peripheral cedema tad the 
occmrence of hydremnloi In the Hghl of the* 
recent physiological coosideTatloQS itgardbg 
water mctahollm 

Important work regarding tbe influeareof 
carihohydrates and espedsOy fixed base so- 
dloiD OQ the water retentioa of the body ha 
been dnoe by Gamble, Roasand TVisH (1913) 
and the direct redatiotiship betweec wsts 
«tora« and the CDnvnljjye leixure by Gaoble 
(19*^ dearly 1 mi kales the need for cooriderv 
tMOof the probleiD from this dandpolat. Did 
becomes 0/ equal importaoca In tbe osnsge- 
ment of water balance In coodldoju vbm 
hydratioD slates tend to occur Foods high in 
water cnntail and concentrated caibohydnUs 
(tee cream, candy ^rups, sweet desserts, ctc^ 
must be avoided to prerent water stneige 
daring re-eatabbihmeatof hodywatcr balance. 

HirroiJCAi. coaanATiox 
George B PajTJe (1848) reported sutopiy 
floding* in a case of Intrapartum coovuhioDS 
from which be enndoded that "It is dtremely 
proboUe that the serons artd cdlniar *lr« 
tnrea within the encephalon were also labject 
to this passive dropsy tbe eflastm, howrrer 
was oot luffiQcnt in amount to gire India 
tkina of cerebral pre s sure ontfl congestton of 
the c ere bral veas^ under tbe parturient ef 
forts, fajcreeaed the latent prenare so moch u 
to extitc the convalsire aetkm. The vessels 
thiH In a state of previous plethora, wtmld 
readlW pour out loore of the watery part of 
the b«od cauring greater presaare upon the 
brain. 
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tion in bed, -wbicb is occasionally interrupted 
by the onset of labor pains m intrapartum 
eclampsia, the disappearance of convulsive 
contractions of the hands, an mcrease in the 
amount of unne passed, perspiration, a de- 
crease m the tension of the pulse, and then 
the regaming of consaousness ” Though he 
does not indicate the factors concerned in diet 
and hmd admimstration, it is eindent that the 
narcosis induced, temporarily curtails this 
factor and only m the givnng of an enema is 
there mdication that the treatment permits 
unnecessary admmistration of flmds His pro- 
nouncement that the convulsive seizure itself 
IS assoaated vnth the most evident danger 
encountered m eclampsia comes undoubtedly 
from his recogmtion of the well known fact 
that mtracramal pressure is greatly mcreased 
durmg the active phase of a convulsive seizure 
This, if added to an already oedematous struc- 
ture withm the closed confines of the skull, 
may bnng about the tenmnal compression 
and failure of the vasomotor and respiratory 
centers 

Because morphine is a depressant to the 
respiratory center, its use in large doses has 
been considered dangerous by us if intra- 
cranial pressure already ensts For this rea- 
son, it has not been employed except when 
absolutely necessary in our senes Its use has 
not been required when adequate dehydration 
has reheved the pre-disposition to convulsive 
seizures by removal of the excessive cerebral 
oedema 

The work of Kocher (1893-1898) and Ito 
(1899) ^ ■well as the recent physiological school 
of research m water metabohsm has oSered 
adequate support to Zangemeister’s belief, and 
in our opinion, confirmation has ansen not 
only from the observations on epilepsy and 
the acute commlsive state, but the treatment 
to be descnbed has been directed toward the 
prolonged relief of intracranial pressure with 
results which DeLee has already anticipated 
Plass (1923) has repeatedly called attention 
to the fact that oedema of the bram is an 
almost invanable finding at autopsies on 
eclamptic patients Moreover, oedema of the 
lungs w as one of the most dreaded comphca- 
tions It would seem then that w'ater reten- 
tion is, as Zangemeister insists, an essential 


factor in the production of the symptom 
complex 

WiUiams (1930, p 668) lays stress upon the 
Zangemeister, Traube-Rosenstem theory of 
cerebral cedema “The headache and eye signs 
from swelhng of the brain and retma,” or, as 
he expressed it m 1921, “the long sought for 
cause IS undoubtedly water ” WiUiams, how- 
ever, raises two objections first, “that it does 
not explain the production of the character- 
istic hepatic lesions,” and second, “that it 
takes no account of the cases of eclampsia 
without oedema which, in my expenence, offer 
the most senous prognosis ” 

Concerning the hepatic lesions, there is no 
direct exndence that they of themselves can 
produce the cerebral manifestations noted in 
eclampsia which are common to other con- 
vulsive states not associated with hepatic dis- 
ease As a contnbutor}’’ factor, they may play 
a part, but as the pathology is neither patho- 
gnomomc or persistently constant m eclamp- 
sia as recently shown by the careful analysis 
of 38 autopsies reported by Acosta-Sison 
(1931), who states that “it seems to point out 
that the hver lesions and other acute organic 
lesions and the convulsions in eclampsia are 
pnmanly the result of a common origin ” 

There are many metabolic and mechamcal 
factors associated with pregnancy and the 
uterine bulk to produce local changes m intra- 
thoracic and portal venous pressure coinadent 
wnth the convulsive seizures which might ac- 
count for some of the acute hepabc pathology 

That cerebral cedema is frequently present 
in many neurological and neurosurgical con- 
ditions without evidence of penphercd cedema 
permits ^Yllllams’s second objecfaon to be open 
to further mvestigation as undoubtedly the 
work of Swift (1928-1929) and one of us (Fay) 
has demonstrated that cerebral venous anom- 
ahes and mtrmsic chsturbances of cortical cir- 
culation occur m approximately 16 per cent of 
“idiopathic” epileptics and some early hydro- 
cephahcs 

The predisposition toward cerebral cedema 
when conditions of renal insufficiency and hy- 
dration superv^ene m this group might be ex- 
pected readily to predispose certam pregnant 
patients to acute cerebral disturbances re- 
sultmg from venous and cerebrospmal flmd 
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noted In cue* of itAto* epUeptlcus, enentU] 
bypertenuon usocUtcd with conmUfon* 
acQte uncmlft of nephriUc origin, and 
and post traninaUc wet brain* complicated by 
Jtclraonkn convnliive t dim e * . The ccrebnl 
cedema wu common to all and tbe terminal 
•ymptom* rimflar to tbo*e of edampaa. TbcM 
obaoratkiQ* formed the early Hitt* for the 
prqent dehydration treatment wnd water bal- 
ance rontine cmfioyed in the acate and chronic 
convnlaive ttate and reported d*ewhCTe (Fay 

19*7-19^) 

Hiiit(iot8 p 591) fiace* great Importance 
upon renaf elimination “u the Udoey ^mp- 
toms iocreaae in severity edampala become* 
more Imminent withlmprovemait In thekid 
ney lymptomi, tbe danger ot ecUmpsb de- 
ercaaes From the clinical point of view 
it 1 * a miatake to Tnlnlrolae the importance of 
thekidneyi andatieaimenttoavoidatiain 
on the Udne^ and to permit free orinary ex 
actwn U tne only ^ectlve treatment of 
edimprin except the terndnatjon of preg 
nancy The kidney* In pregnancy may be- 
come hn&dat ezenton by reason of the 
kidney of pregnancy of Depfariua, of bereaaed 
intra-abdominal pre**ufe, or of direct preasnre 
on tbe ureter*. It U onportant in paetke to 
apprccttte that Uu kidneyt may ht dueatti end 
yrt fumdlmaHy or Ikai Ikty may U 

knUky OHalomicsUy but ftPKihnaOy 
cienl ” 

DeLee (igjS, p. 386) dlacuBe* ZangaDri*- 
Icri* dgfwi**- of tbe theory that Increased 
iatra-cianial pr ea tore caoae* tbe coomlfionf 
and all the lymplomi, there being an oedema 
of tie brain ptiAt to that occurring In other 
portion* of tbe body— the leg*, the eye-Ud*. 
etc adding — ‘a very plaoiJble theory and 
one that If pem-ed, would give u* rational 
method* of treatment 

StroganofT (1930) *tre«* the Importance of 
Yaacular in the origin of edampifa and 

there b no doubt that a vaaowiaitic coodlUon 
obtain* (eWc infra) u the baib for the hyper 
lenBoo and uu, associated with cerebral 
tpdema, U «nf6cient to prodoce a profoand 
bfiJo aiuemla, wbereu gcDeraliaed c^^ 
vtacular *00*01 B b DC oouid not aeaxm t for tbe 

dinloJ lijuliip •nd ">^<1 

with ptmaomt u erUcTOd 


in condition* of tme vaamlar gw on ewnaa- 
tered In neurological practice. That tie itale 
of the veaaeb detennlM thdr pennetHBly to 
fluid* as a factor In thk probkm faai wwt' 
physiological lupporL That Sta^anrf ea- 
phaaixea the Importance of fliBH ■‘tlTTitTuHn;i | 
throu^ the akin b endenced by hb italeiaat 
that “perspiration whkh b doubtlo* cm- 
oected with weakening or cc**atkm of tke 
Vascular ^xum, b one of the valuable Lu&a- 
tions of the faTOrable couiac of the ( Eieaw - 
fita, ai a rule, are then IntcrraptetL'’ 

Hb ticatmait b directed entirely toward 
prckTntion of the convuWve tdiure hr na*- 
•fre sedative admlnbtratkm and fa tra r^ 
npteX, he b far in advance of the profoilo* 
and reached the point of view bdd by 
prohnmd sindents of convuijive tebn r a la 
epilepsy ioch a* Hoghlingvjacksoo Gcrwtn, 
andS A. Kinnler \\’uaon. Stroginoff'itfiwb 
to protect the nwtor center* from cailrlfcgil 
tenaory Impnlae* b characterised hy ttobtfoo 
of the paileo t, cnrtallmcn t of all poMbk taxscs. 
complete renovsl of all painful stimuli sod 
a* hypodermic mecf?(atkiii,athirtfris*rioea^ 
miesoata, advocating chioroferTm anxatbeab 
during ibdr procedure*. Tbe Bberal use of 
tootpbhie and cblofsl hydrate fortber rwioca 
tbe central re ce p tion of peripheral leoMy 

atimoU. He ba* thu* recognbed that the cen- 

vubive •elrure require* the [ntioductk* of a 
■cnaory »tljiroIai and that the coQVuhioo ;tor 
*t bekiDg* In the category of maa* reflex aedr 
Ity and b Inherently a nctuoioglcal nycha 
nbm. Tbe E»*ta 4 v*ncedtbeoriatod*y deal 
Ing with the problem of th convoblTe 
■treu the point of view that the motor m«»- 
aabm must be prepared phyriobgicaBy » 
that an opfrofrialt *en*ory itlmnia* permiU 
lU sodden and intenxuttcDt dbcharge. 

Phyiiolofkally the work of RownUce 
Kotrie, Babcrg and Pike, and other*, iodtcaln 
that hydration ilate* ino»t frequently pjodoce 
the predittodng factor oeceasary for a true 
geoemllzed conTubion 
StroganoS further *tata The cnbre ikffl 
In treating edamp*!* consBt* in fucceedlcg b 
creating such concEtioti* a* will Interropt the 
fita and at tbe «anie time lessen the 
apaam. The lymptom* indicating a crlboent 
eflect are oi fofkrw* quiet iJeep, reatfol pw 
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tion in bed, whicb is occasionally interrupted 
by the onset of labor pains m intrapartum 
eclampsia, the disappearance of conimlsive 
contractions of the hands, an mcrease in the 
amount of unne passed, perspiration, a de- 
crease m the tension of lie pulse, and then 
the regainmg of consaousness ” Though he 
does not indicate the factors concerned m diet 
and fluid administration, it is evndent that the 
narcosis mduced, temporarily curtails this 
factor and only m the givmg of an enema is 
there mdication that the treatment permits 
unnecessary’’ admmistration of fluids His pro- 
nouncement that the convulsive seizure itself 
IS assoaated with the most evident danger 
encountered m eclampsia comes imdoubtedly 
from his recogmtion of the well known fact 
that mtracranial pressure is greatly increased 
dunng the active phase of a convulsive seizure 
This, if added to an already cedematous struc- 
ture within the closed confines of the skull, 
may bring about the tenmnal compression 
and failure of the vasomotor and respiratory' 
centers 

Because morphme is a depressant to the 
respiratory center, its use in large doses has 
been considered dangerous by us if mtra- 
cramal pressure already exists For this rea- 
son, It has not been employed except when 
absolutely necessary m our senes Its use has 
not been required when adequate dehy'dration 
has reheved the pre-disposition to coni’ulsive 
seizures by removal of the excessive cerebral 
oedema 

The work of Kocher (1893-1898) and Ito 
(1899) as well as the recent physiolopcal school 
of research m water metabohsm has offered 
adequate support to Zangemeister’s belief, and 
m our opmion, confirmation has ansen not 
only from the observations on epilepsy and 
the acute convulsive state, but the treatment 
to be descnbed has been directed ton ard the 
prolonged relief of intracranial pressure ■with 
results which DeLee has already anbapated 
Plass (1923) has repeatedly called attention 
to the fact that cedema of the bram is an 
almost invanable finding at autopsies on 
eclamptic patients IMoreoA er, cedema of the 
lungs w as one of the most dreaded comphca- 
tions It would seem then that u ater reten- 
tion IS, as Zangemeister msists, an essential 


factor m the production of the syTnptom 
complex 

Wilhams (1930, p 668) lay's stress upon the 
Zangemeister, Traube-Rosenstem theory' of 
cerebral mdema “The headache and eym signs 
from sweUing of the brain and retina,” or, as 
he expressed it in 1921, “the long sought for 
cause IS undoubtedly water ” Williams, how- 
ever, raises two objections first, “that it does 
not explain the production of the character- 
istic hepatic lesions,” and second, “that it 
takes no account of the cases of eclampsia 
without oedema which, m my expenence, offer 
the most senous prognosis ” 

Concernmg the hepatic lesions, there is no 
direct ei'idence that they' of themselves can 
produce the cerebral manifestations noted m 
eclampsia which are common to other con- 
v'ulsive states not associated with hepatic dis- 
ease As a contnbutory' factor, they' may' play 
a part, but as the pathology' is neither patho- 
gnomomc or persistently' constant m edamp- 
sia as recently shown, by' the careful analysis 
of 38 autopsies reported by' Acosta-Sison 
(1931), who states that “it seems to point out 
that the hver lesions and other acute orgamc 
lesions and the coni'ulsions m edampsia are 
primarily the result of a common ongin ” 

There are many metabolic and mechanical 
factors associated with pregnanc>' and the 
uterme bulk to produce local changes in mtra- 
thoraac and portal venous pressure coincident 
with the convulsive seizures which imght ac- 
count for some of the acute hepatic pathology' 

That cerebral oedema is frequently present 
m many neurological and neurosurgiod con- 
ditions without ei'idence of penpheral oedema 
permits Williams’s second objection to be open 
to further investigation as undoubtedly' the 
work of Su-ift (1928-1929) and one of us (Fay') 
has demonstrated that cerebral venous anom- 
ahes and intrinsic disturbances of cortical cir- 
culation occur in approximately 16 per cent of 
“idiopathic” epileptics and some early hydro- 
cephdics 

The predisposition toward cerebral oedema 
when conditions of renal insufficiency' and hy- 
dration supervene m this group might be ex- 
pected readily to predispose certam pregnant 
pabents to acute cerebral disturbances re- 
sultmg from v'enous and cerebrospinal flmd 
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ditaktorydcOTopeattitfeo-TTi^cwawwild 

offer a •cAnu projnosli becauie of the Intrin- 
ric Cerebral ditnlatoiy defect, and the aoom- 
tbet are *uf&deDtly frequent In the “idio- 
pathic^ epileptic group to Infer their preaence 
to Taryfng degre e* througiOTt aoch a common 
itate as pre gu ancy 

aAssmcATiccr ajtd TaiAnmer 

The application of a loudne method of 
treatment directed toward cootnd of the cer- 
ebral cedema in the acute edampde ai wdl as 
a definite program of management of the fiidd 
balance in tha pr e- ec kmptk was ondertikm 
therefore, in onr cases, with the object of oon- 
tioBing or preventing the cerebral manffesta 
tiont, tints permitting the use of other 
means to b« directed toward the renal ttwil 
fidcDCY and hypertension. 

We have chnam to divide our patients into 
three groups, dting nhutratire cases In each 
gro up (i) tne modemtcly pie-edamptfc ft) 
the aangCT W slv threatenl^ pre-edampde (a) 
withoert diroxuc oephrids, and (b) with com 
pUcating dimnk nephritis (j) the actlvdy 
edamptiCy or coavnmnt group. 

An ontlioe of the treatment recommended 
for each group based on the pfajiiologlcal con- 
ddentions noted above, with the retohs ob- 
tained In typkal cases, foOowa 

j Tim Iffidfratdy Pn~Edcmpik 

Patients with definite sign* of hypertenaioD 
ilbumioniia, cedema of the extremides, head- 
ache, and beginning visuil dhturbaoce* have 
been placed m thi* group. In several of the 
patienta all of thcK lymptoua were present, 
whflo in others there was only a #o£5dait 
number of tb"" to arottie appcdieMloo re- 
gardluf the further progress of the pregnaoty 

The step* uyd in treatment follow 

a. The total output of imae for s 4 hour* 

is measured and charted. (Patient b placed 
OQ a of intake or denied floldi eo 

tirely during this *4 boor period.) 

b. TotsJ intake (water tea, milk, 
fee, soup fruit Juices, and other beverages) is 
reflated so as not to exceed the amount of 
t^e oQtpnt far the first *4 hour*. 

t Astarasfractlcsl thekvd^^ln- 

tite I* maintained lo a* to equal and hriacco 


with the previous day^a ontpoL An tfrawh. 
chart reci^ Is made ^ the intake and oulpat 
of ffuid and the patient is wrighed dally 
cL Moderate debydtmtbn Is iccompCihed 
with small dally doM of msgncshim sdplute 
(saturated solutloo) The Hquid volmne of 
this dose Is not to be Indud^ tu the ddly 
intake chart as ttik fluid b lost thnngb other 
than rniiJ ePmfn«ftim 
e. A diet of aolld foods of wide radetn 
indudmg protdds Is ghm. Tbepadatbfed 
sdl but mcitnidy. a salt-low diet, soft tod 
liquid Dooilihment high in water content bdeg 
avoided as are also tweets and desKrts. 

f Food and drink are given at j boor In 
lervals thioughout the ^y no cadng or 
drinking being permitted between these imiB 
meals. 

This remtino procedure places the levri of 
btaka of fluids at the point of mailTmim renal 
effidmey and permits soffident fluids in the 
food contest to care for skin, breath, and 
bowel elcnioatioci. The mild purgatkai aassd 
in withdiawlsg tisaoe bcponn fioid from the 
ioteratidsl not only In the eatieidtbs, 

but wltMe t a e br a J airud in e s as weU. 

CASS SZroETS 

Cm. I Uxf. 5 H., vUcb, twtd *1 T*aA 1-pan. 
wis wlfflUted to TmtifiA Untrsnur 
Uanl & lOji aad tfiachaixed Uaidi 15. lui w 
of hetiltdta aad twellAI of the fac t™ 

feet. JfMSea ajMi vooitlfia had been pnsat danof 

irvt 3 nttmtla d pcMoaacy bat tbew had beta a* 
otbcT lymptotai otHT a few dart befoet the alota 
tbe bOKiftaJ- itlfbaiKj ■wefltme of fa<* 

•odaaUea. Blood prewora was i If loS. Uffaab* 
tbowvd ipedfic irivity iJ>tt ractiocL oentm. 
doud of ■UmTcIn other bIm aesatfaa. Blood ons 
wts II s je> cretHdo, t 18 nfax 0^9 

ttawermaaa rtatrioD was aefithra. Patleatfavei 
hifto^ of ni -‘ es i f »B £ald fanwrtloo aad f«rtr 
iof. Tbo nterai was taldway between the B jaWrV w 
•ad esdform. 

No flalds writ penshlod durin* th* fint 14 h<*o*; 
the ootpot was ooafE* The Add Intake *a* r^ 
•tilcted to *0 ooBcai. Oa the seeood day t he 0^ 
n«t was is ovocea. The Wood peawBi fell to 160-W 
Patient waa ntack tmpfoyed. O* the third day the 
Intake waa #0 ooficts and e*iti"rt 47 varwr* . The 
blood piuiLua feD to 151-84. The «d«a of face 
■mt aalics dfatpswamC Patlftit balanced M ■ 
Intake of stoaoce^ Shewascfiickatxedoorfxlheaj 

aymptoca free with blood tai w ur e of ijo-84 
was ra/cned hack to her fatafly pbyafcfaa. 
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Fig I Case i Black, intake, gTa>, output. 

Patient came to full term deliver> viithout com- 
plications on March 24, 1931 The blood presstme 
was 164-100, the unne showed cloud of albumin, no 
casts Subsequent progress was uneventful 
Note m Figure i the excessive output of unne 
during the 4 days with subsequent clearing of the 
oedema, the prompt fall m blood pressure following 
dehydration, and the satisfactorj- progress on 25 
ounces of total fluid intake maintamed up to the 
tune of dehverj- 

Case 2 JIrs B K. , white, aged 35 jears, vi- 
para, was admitted to Temple Umversitj' Hospital 
March 16, 1930, and discharged hlarch 27, 1930 
Patient referred because of hypertension (200-120), 
no other symptoms Patient had bad three miscar- 
nages, two normal dehvenes, and was now 6 months 
pregnant Hypertension was discovered during the 
routme esammation No other sj-mptoms were 
noted Physical examination was negative Un- 
nalysis on admission showed speafic grantv , i 020, 
reaction, alkahne, cloud of aibumm, no casts Blood 
analj-sis showed non-protein nitrogen, 73 o, unc 
aad, 3 3, creatimn, i 31, sugar 76 g The Wasser- 
mann reaction was negati\ e 
Progress was uneventful with fall of blood pressure 
to 140-10Q on the eighth daj The fluid intake was 
begun at 20 ounces lex el and graduallj increased to 
40 ounces per 24 hours Patient was discharged on 
tenth daj with blood pressure i56-r20, specific 
gravity of the unne r 026, with faint trace of aibu- 
mm Her condition rvas good She was deh\ ered at 
full ^enn without comphcations 

It should be noted that patient receix ed no flmds 
during the first 24 hours Because of the low output 
(24 ounces), the intake was placed at 20 ounce lex el 
(Fig 2) and xvas graduall> increased as the output 
rose, the intake being mamtained alwaxs shghtlx 
below the output The final lex el of 40 ounces’ 
intake is considered the maximum to meet all bodj 
needs, as shonn bj our expenence It should al^ 
he noted that the output was in excess of 50 ounces 
on the ninth and tenth da>"s, thus indicating the re- 
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Fig 2 Case 2 Black, mtake, gra> , outpuL 

lease of stored tissue fluids and the effect of dehj dra- 
tion The progressix e and sustained fall in sj stohc 
pressure indicates the remox’al of the element of 
danger m these cases and has been an almost con- 
stant finding throughout the senes The x-asospastic 
factor underlying the hypertension remains, as evi- 
denced by the continued high diastohc figure (136- 
120) on discharge Under fluid hrmtation it is inter- 
esting to note too the improvement m albummuna 
Case 3 Mrs hi J , white, aged 25 x ears, i-para, 
rvas admitted to Temple Umversitx Hospital Febru- 
ary ig, 1931, and discharged March ii, igsi Her 
chief complaints were headache, blurred xTsion, 
dizziness, swelling of extremities, and dxspnoca 
She had been well until 4 months pnor to adnussion 
when, following an automobile accident, she noted 
pains simulating labor pams Three months before 
admission she complained of blurred xusion, diplopia, 
dizziness, and dj-spnoea at lught. Recentlx she had 
noticed swelling of the legs, headache, and flushing of 
the face There bad been an increase in the sx-mp- 
toms of xTsual disturbance, ccdema of the extremi- 
ties, and dizzmess She had had no prexuous preg- 
nanaes or miscamages She had had no xomiting 
spells but had occasional frequencj and noctuna 
Her diet and fluid intake had been unrestricted 
Phxrsical examination disclosed a well dex eloped fe- 
male, the uterus at ensiform, the extremities cedem- 
atous, the heart muscle tone good, xvith accentuated 
aortic second sound, the blood pressure 158-110, the 
chest negatix-e Unnalx-sis specific grant) 1007, 
reaction, aad, heax-y doud aibumm, hxalme casts 
Yi ith the estabhshment of a balance of fluid intake 
and output (Fig 3), the headache was rehexed and 
x-ision deared She had normal labor and dehx erj 
Februarx 26,1031 Recox erx was imex-entful 
The rapid deanng in the sj-mptoms of oedema, 
headache, xosual disturbance, and dxspnoca was 
striking The balance of intake and output indi- 
cates the raBd sahne purgation xxas adequate m re- 
mox'al of the excess tissue fluids so long as fluids were 
restricted to the lex el of output The blood pressure 
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drcoktory decompeatrion. The»e cuet^oold 
offer a seHota prc^Qotb becci2*o 0/ the la trio 

«ic cerebral (d m ila W y (lefect, and the tnom- 
tHei are lufBdently freqoent In the Tdlo- 
pailik:' <pCepffcgtonp to £n/CTt 2 ielrpfe*ence 
to Tarymg degree* thronghocrt aacb a common 
•tate aa pregnancy 


OAJSirJCATlCrT AKD THATUERT 

The application of a roatlne metbod of 
treatment directed toward control of tie cer 
ebral oedema in tbe aorte edampdc aa frefl ai 
a definite program of management of tbe fluid 
balance in tbe pre-edamntfc waa tmdertaJuD 
therefore, fa cnjr casei, with tbe object of con- 
troUing or preventfng the cerebral manffesta 
tiona, tbaj permitting the u» of other fltnW * 
mean* to b« directea toward the renal faauf 
fidenCT and hypcrtanafcm- 

We htTC ci»m to cQrlde oor patfeota Into 
three groups, dting Ilhtatratire caaea lo each 
grotip (t) the moderately pra-eetijoptk; (a) 
the dangeronair threatening pre^ciamptfc (a) 
without chronic oephilda, and (b) with oom- 
plicating dironic aqihd^ (3) the activdr 
edajsp^ or coBrulaant group. 

An outlfae of the treatment recommended 
for each g ro up baaed on tbe pbyidological con 
akfcratloiia noted abore, with tbe roulta 0^ 
f»lTwl io typical caaea, foUowa. 


7 n# ifaigmtfy Prt Erhm At ie 
Padenta with definite dgna of hypertenaton 
aUnnninuiia, <Edema of the eitnmitiea, head 
Mivt begfnning Tixoal daturbancet have 
been placed m tbb group. In aereial of the 
patlenta all of tbcic ayraptom* were prcaeit, 
whOe fa otbeia there waa only a cofllclent 
number of them to aiouae anprAenaian re- 
pf ry e g the farther piogrea* of the pregnancy 
Tbe iteps mcd fa treatment toQjw 
a. The total output of uifao for a* hour* 
ia measured and clirted. (Patient b placed 
on a of Intake or denied flmdf en- 

tirely daring thia u boor penod) 
b Total flald Intake (water tea, milk, cof 
fee, toup, famt Jnlcc*, and other beveragei) I* 
tcgulated *0 aa not to exceed tbe amoont of 
output for tbe fint 14 boura 

"c Aa far aa practical, tbe krel of llaid In- 
take h maintained to aa to eqOMl and baJanco 


with tbe previota day’s ootpuL An aceanle 
chart record Is made o( the intake tad oatpet 
of ffoid and tbe patient ia weighed dafiy 

d. Moderate oelQ'dratioQ It accoco^dfled 
with pn»?f daily dosra of magoeiitim sulpliitt 
(■atnrated solution) Tbe ligukl mhuce cf 
this dote is not to be bdoded fa tbe (bib 
intake chart aa this fluid Is lost through oths 
than renal »timlnnrinr|i 

e. A diet of solid foods of wide raiieties 
fodudfag protelds Is ghtn. Tbe pafleat hied 
vdJ bert mfdirtAlj a aoit-Iow otet, soft tad 
tl<piid nouriahment high fa water con taithdoi 
anfded aa are alao tweets and desserta 

f Food and drink are given at 3 hour b- 
tervala tbrongbout the dtv no eatfag <* 
drinking bring permitted between these isafl 
meals. 

This routine pmeedore placet tbe lerri tf 
Intake of ||t tbe point of ntaxfmam leBsi 

eflSdcDcy y Tifj pernnhi laffidajt fluids is tbe 
food ccDtant to cun for iHn breath, sod 
bowul ellmfaarion. Tbemfldpuigatksiasflits 
(b withdrawing dsn bouna Arid In» the 
loteTYddal fpaces, not only fa the ertreiilticb 
but within the ce^raJ atroet om aa wcIL 


c:aik xzyoETs 

Cjux 1 iln- S- ^ whit*, 1 
waa adaltted te Tanpfa — , 

Marefaq. lejt. dt wi wj f td tlaxdi »Si ^ 
complalaMi u neailaehe f rJ twrlHag ed the be e yo 

fact. Nuaea tad vonllttig had bets praent daiba 

first j MoaUia c4 prefsiAcy but tbers bad t*®* 
other »ymp/nrm ootB atew days befoct aho entttfl 
tbebcafftaL Eoaduatlao diaoaaed tweHhif d bo 
mwtA antw. Blood preaanre w*» il*-teiA. UdnaJj* 

■bowed tptdSc gi ti Uj r.©ai rsadlcn, nentJ*!, 
dtwd of aibemta, othgir tw a e titfts. BJood arts 
wsa 11 j qric iril, 1.0 gtsdnlQ, 1 jB np i 
VriMmniriri rsacdoo waa nefsttra. Patkot (ar* a 
Ufte^of acain fluid lageidon and hearttr*« 
inf. The Bterta wii midway belweea Iho janifiK* 
and Datform. 

No ft>ilda wait patndHad dorini tbe flrat »4 boiH* 
Iba ootpat was ^ ooncca. Tba fluid lotai 
atzkled to to e tmu a. Ob tbo aeccod (W t“ ■*( 
put waa f j ouflOtB. Tba ttwd prewars fall to 
I^tfesl waa modi Imprortd. dm the tilrd day 
btaie waa to oaocm and ootpatt 47 onocei. Tw 
Uood l Au m u t i fefl to isa-^ Tba tcdema d t»“ 
and aoiies (fiwppeared. Patlsttt balanced <* *• 
tntabaof atococca. She waa dbcbargsd on wsu s^ 
traptom £rw a^ Wood preawaw of rjfr'fl4, aao 
was rafsiTad bati to her faioDy pbTsieiaii. 
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Figs Cases Blacl, in tale, gni>, output, stnping, measured fluids inune- 
dmtelj before admission. 


Group A, 'Without Chrome Nephritis 
Case Mrs B Q , white, aged 34 > ears, i-para, 
was admitted to Temple Umversitj Hospital hlarch 
20, 1930, and discharged March 25, 1930 She com- 
plamed of se%ere headache, dizzmess, shght visual 
disturbances, and marked cedema of face, and lower 
extrermties Patient had good general health, hav- 
ing had no illnesses since childhood She had been 
shghtlv nauseated m first 3 months of pregnancj , 
but had had no other sjTnptoms or disturbances 
until 2 weeks before admission Headache was the 
first symptom Hj'pertension was noted a week 
later The oedema was noted in last 2 weeks Head- 
aches had increased The histon' mdicated an 
effort to increase the output of urme, bj forang fluid 
intake and giving cathartics Both patient and her 
phvsiaan were much alarmed at the rapidlj increas- 
mg seventj of s>Tnptoras Patient was a well de- 
vdoped woman, with heart and lungs normal The 
fundus of the uterus was two fingers below the ensi- 
form The fetal heart was heard m the lower right 
quadrant There was marked oedema of the ankles 
and legs Blood pressure was 200-120 Unnaljsis 
showed speafic gravity, i 014, reaction, aad, trace 
of albumin, no casts Blood anah'sis showed non- 
protein nitrogen, 27 5, unc acid, 3 6, creatimn, r 27, 
sugar, 76 3 

All fluids were withheld for 24 hours (Fig 4) The 
fluid balance was maintained at about 50 ounces, 
with daUy doses of i ounce of saturated solution of 
magnesium sulphate by mouth, followed bi rapid 
improiement Patient was returned to the care of 
her famili phisiaan after 5 days The headache 
was entirely relieied Blood pressure was 134-90 
With a continuation of fluid balance treatment at 
home, there was no return of her pre-edamptic 
simptoms Normal deliiers at term 

This patient de\ eloped her pre-eclampsia rather 
suddenly, and her danger symptoms advanced 
rapidly With fixation of the fluid mtake level and 
general routine in diet following the necessary' de- 


hydration measures, a normal state ensued followed 
by an uncomplicated dehv'ery 

Cases Mrs E H , white aged 34 y ears, i-para, 
was adimtted to Temple Umv ersity Hospital March 
IS> i93°> ®nd discharged March 29, 1030 She com- 
plained of headache, dizzmess, blurred vision, 
oedema of legs, restlessness, and insomnia She had 
had influenza m 1918, but no other senous illness 
and no operations She had had some nausea and 
vomiting m the second month of pregnancy Until 
about 3 weeks before admission, she had had no 
other disturbances during pregnancy Swelhng of 
the legs became alarming about 3 weeks ago Visual 
disturbances occurred about 2 weeks before admis- 
sion A noticeable dimmution m the output of urme 
had occurred recently and there had been an at- 
tempt to overcome this by mcreasmg the fluid in- 
take Headache began about 10 days ago with dailv 
mcreasmg sev enty She did not vomit Eatmg had 
been irregular and erratic She suffered marked fear 
and restlessness PaUent was fairlv well nourished, 
well developed The teeth were m poor condition, 
many were missmg The heart showed fair muscle 
tone, no murmurs The lungs were normal The 
abdomen had the size and appearance of an un- 
usually large, full term pregnancy The fetal heart 
was heard m the right lower quadrant There was 
marked oedema of the legs and feet Blood pressure 
was 176-100 Unnalysis showed specific gravoty, 
1 020, reaction, aad, heav'v cloud of albumin, 
hyahne and granular casts Blood analysis showed 
sugar, 80, non-protem mtrogen,3s 7, unc aad 4 6, 
creatimn, i 26 The Wassermann reaction negativ e 
The unne output for the first 24 hours was 34 
ounces Patient was giv en an allowance of 30 ounces 
in the second 24 hours There was marked improv e- 
ment following the restnction of fluid mtake and re- 
peated magnesium sulphate purgmgs Marked im- 
prov ement seemed to warrant continuation of the 
pregnancy Normal conv alescence and spontaneous 
full term dehv ery ensued 




FVt X- 1- BWt, iDtxkr- or aatpiit. 


4 Cut 4- Bkck, blakr or o«tp«L 


oa dbcbarfe vu m-^5. 71 k uiia« tbo«ed no 
cuU and a met of albrnnin. 

In the roodcrttejy pre-edarapde poup a 
prompt and beae6ciai effect wu oot^ woeo 
the i^Ients were placed on restricted 
intake not Id exceat of the predetermined out 
put Headache vttnal dutoihaiioea, oedeoia, 
and the hyperteo^D dkippeared Tbevaao- 
spastic tmderiymg condidoa remains lo acuae 
case* as evideiwed tj^the penlitence In high 
dUstoUc preasorc. The anoary picture Im 
proves definitely under proper fluid balance 
and mQd purgation A normal full tenn de- 
livery oaruned in ail pataentj of this group 

2 The Z>a«xcr#ialy Tknaiadmi Prt EdcmpHe 

lo this group arc those (a) without chronic 
nephritia, and (b) with complicating chronic 
DcpWtia. 

This subdivided group includes those pa 
tienU havirjf a marked or aiarming degree of 
hvncTtenskpQ albumin and casts and external 


more careful and pemstent cnolrol of flokh 
and diet at the response Is ilowtr and the 
danger of renal snpproBioa more immlnot 
a. All fluids (and usaaDy all food) are with- 
held Qstn the M hours uifne output is bion 
then an btake at or il^Uy bdow the dsHy 
output b maintained. 

b The process of dehydndou b began at 
once by giving intravenouily 50 cubic ffloh- 
meteQ of 50 per cent glocDse and thb dose h 
repeated m 4 to 6 hoora. If necesiary 
c. A aaturstrd lelubon of magneslom mi- 
phate, one or more doses, b given by mouth 
until effective in watery itoola This b re- 
peated daffy or as iudlcated 

d If no marked impeovement b seen in ij 
to JO bomi, one or more H^nal draintges b 
done, at 4 to 6 hour intervab, or rarely when 
ndnal puDCtore b impractical, venesection b 
cune, w blood preasure cuff being used as a 
tounilquel In order to check the effect 00 
pube presnre. 

e. A strict balance of fluid and "dry a)fH 


odema with aggravated headache vomiting diet b maintained 

viiaal dbturbaaai, or other cerebral sjrmp- Tbb more intensive method of dehydratioo 
toma. It b dif&cult or often Impossible to penmta adjuitlng treatment to the degree 
dtnify pct-eclampjia patients accurately on of urgency ippaioit In the case, Many pa- 
the oi the presence or ahseuce of pre- lienta In thb group yield promptly and atb- 
ciiftingncphritb yet,thchbtory dlmcalfind- fadorily to one or more of the messurts witb- 
buts, and bhoratorr and eye ground atodlcs, ont *pi^ drainage, If fluid Intake b carefolly 
Sally make such a (flvuion practicable curtailed but spinal drainage should n^ be 

The etncrsl pcindpJes of treatmoit are the long deferred If houiacbe and other cerct^ 
tame for group A and B butJgnnrpjB re- symptoms have not decidedly abated witbn 

quires carte appCcation of the treatment with a few hours. 
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Fig 7 Case 7 Black, intake, graj , output 


not had medical attenbon, or any occasion for un- 
nal> SIS or blood pressure test before pregnancy She 
began to nobce swelling of ankles and increased 
seventy of headache about 2 months ago There 
were no visual disturbances Nausea and vomibng 
began 5 months ago and have conUnued in varying 
seventy smce Pabent’s general physical condibon 
appeared fairly good Her teeth were in poor condi- 
bon and there was marked gmgivibs present The 
tonsils were enlarged and injected. The thjToid was 
not enlarged The heart and lungs appeared normal 
The abdomen showed an enlarged uterus with uter- 
ine fundus at the level of the umbdicus, otherwise 
the abdomen was normal The fetal heart sounds 
could not be heard Both legs were markedlj 
swollen, and there was some oedema of the face 
Blood pressure was 204-144 Hrmalysis showed 
speafic gravity, i 012, reacbon, aad, heaiy cloud 
of albumm, no sugar, many hyaline and fine and 
coarsely granular casts The kVassermann test was 
negabve Blood sugar was 66 6, non-protem mtro- 
gen, 20, unc aad, 2 g, creabmn, i 49, haimoglobm, 
74, red blood cells, 3,350,000, white blood cells, 
10,800, polymorphonuciears, 68, small lymphocytes, 
23, large lymphocytes, 6, mononuclears, o, many 
crenated red cells 

Some improvement followed the restncbon of 
fluids, but the pulse pressure remained high On 
third da>% glucose and magnesium sulphate were 
given mtravenously, and headache and other symp- 
toms were much improved foUowmg this medicabon 
Hypertension persisted, but pabent conbnued to 
improve and felt welL At this bme, and for several 
day’s before, pabent felt no fetal movements, and 
signs of fetal life were not found on examinabon 
On the mnth day m the hospital, labor was mduced 
because of dead fetus, and uterus evpelled macerated 
fetus on tenth day Conbnued restriction of intake 
and mild dehy drabon bj’ magnesium sulphate purg- 
ings gave steady improvement, and pabent was 
discharged after 24 das s m hospital to be under care 
at home The imne still showed albumm and casts 
Final blood pressure was 140-100 


From the fact that this pabent had a dead fetus 
at the sixth month, with no discoverable cause ex- 
cept nephnbs, and from the subsequent slow recov- 
ery after leavmg the hospital, with urmary evidences 
of nephritis that have persisted, it seems fair to 
assume that this was a case of early pre-eclampsia, 
m which chrome nephnbs was a predisposing and 
aggravatmg factor Her immediate, urgent, cere- 
bral symptoms responded to the routme treatment. 
Empty’ing the uterus of a dead fetus was but a nec- 
essary adjunct to the regular treatment Here, as 
m 2 other cases m our senes (Case 6, group a, and 
Case 8, group b), there is an apparent refutabon of 
the widdy prevdent idea that the death, or removal 
of the child, lowers blood pressure, and lessens the 
danger of eclampsism. It is important to note 
(Fig 7) that blood pressure showed a defimte fall 
from 210-144 to 190-120 on the fifth day following 
dehy drabon, and this was coinadent with a nse in 
the urinary output on that day On the sixth day 
there is evidence of water storage with a subsequent 
nse m blood pressure The blood pressure had fallen 
to 174—132 even before the uterus was emptied on 
the tenth day’ There followed a penod of water 
storage with a nse m systohe pressure e\ en after the 
induced aborbon and not nnbl the thirteenth day 
when fluid mtake was sharply’ cut to 16 total ounew 
did the blood pressure fall to its final proper relation- 
ships 

Case 8 Mrs M K., white, aged 37 years, iv- 
para, was admitted to the Greatheart Matermti 
Hospital of Temple Umversity , semce of Dr C S 
Barnes, March 29, 1931, and discharged Aprd iS, 
1931 She complamed of sev ere headache, dyspnoea, 
extensive oedema, difficult locomobon, and disturb- 
ances of i-ision She is now m the mnth month of 
pregnancy She has felt bad throughout pregnancy 
She has had three previous, full term, imeventful 
pregnanaes, the last 9 years ago Three children 
are h\’mg and well Pabent has greatly increased m 
weight smce the birth of the last child She has had 
no miscarriages and no senous illness m recent y ears 
She has been nauseated and has \ omited for past 7 
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^ Cm 6. Black, tuak*) |;ny octpct. 


In the S4 boon Immartbldy pre«( fta f 
to Uk botpitnl, thb pntlent apoa InttroctloQ had 
me* Wired her fiokl tntahe wbn *u r nor t «k«n jA 
oonees, as IntUcaud by tbn first cotoinn b Flcm* S- 
The onne oatpot had rot boen prerksuly (D«acar«di, 
but tbe hktocy bdVaitod that lot aome days or 
veeii, her Inti^ bad ftaatir fttceadod ber ootpQt. 

*Ha rapid tad fflintboed tstpiweneat toOoinBg 
tbe qjn e e deo he idd tfliwhifu^ tadkats 
teslaai tiufw fttace d thk ketpe aloot Is tbe saa- 
acBBi4BBt e< sodi a cue. 

CuK 6. birv L. white. a|ed i }_rean, 
was admitted ta Tim^ Ualrealty riespUsl Apru 
4. iQji aad dladLaifcd Aadl <i i9jt Sbe oxa- 
pUlaed oi coestant aertia aedsdse, tome bhirdag 
of vUoiL, {reqoMt atta^ of Ucconih, lasdng hall 
boor to an hoar at a tine and abs»^ of slfat of 
fetal life. I^tleat bad had poetimoela wl^ 3 years 
old. and loaile ferer at tbe a(eof 14 y^ma- Mehta 
do niMM Macs, aod there had been no fv<-««bm 
to bars blood pcawara tahea or nrtnalrtls made, 
wntll about awmtb before admlaakw to the ho^d- 
tab The first 4 moothi of her pfOROiDCy had paJi^ 
In Domal health, and wltb^ complalnL Ona 
■xwth a^ sbe waa modeialelr abocked by a tall 
whOe waJhdBf Two dara later aba befan to (eel 
badly axel went to a phywldan She waa told that 
aha had filfh blood prstirs. Patknt became 
rnadT wonM and Dtrenoa. Repeaiad examlsa 
^ b*s phyaldan in the next 3 wtdts taBed to 
jl fi' t"- aiin* of fetal Hfa, bat ahowed tncrsaalaf 
hrartcailoti. Sha bad an attack of Tomftin* 
veekarL Hiadaci# and hlcowibi had been worse 
dtflw iwtt Pbrslcal wanrimi km rersaW 

tbe WlowUr pettent, well dee^c^ bort soon^ 
noetnal hmis, dear- nterlD* fnnda*, half w*y to 
mnbniOT wo wo d creV la adema, no heart eouiMla 

OT fetal iDOewraeati dlseaeeitd. Blood pT««i» was 
iso-na. Urhialyslt ahowed specific ,rr*elty loiij 
add hiTydoodofaZboMU no casts no 
red Wood ceOi. , . 

^^itrict Hold hxitt” tnehrt* ^ V 

with daHy ma*i*ihnn eulpbaU pwi'^P broudht 


prooipt reOef of heedaefaa. but hypettcieion sad 
Ucconjh penlned. On tbe sixth day spontiaeoa* 
ahonkm of a maccrat^ fetus of shoat 4 nonths da 
occurred. The hlcttwih emsed. Coatlmwl Ib- 
mtrmwat was noted. PatVnt asked (or Dor* ftild. 
roe t daya the aBowanca was tnmased by 10 ooans 
abor* iba daOy outpat of arias- TUs bsTcaia w 
loOowad at one* by a riae in WoodprcsRin to s e- 
14» Sad a l et are of beadadg- Tu (hdd baknet 
waa therdon re-cstabOahed. and tbe parieat b^ 
caae ayn ip toa free and conunBtd to bapewre onlS 
bar iflai-huwt. 

K caae m rntaaad abcrtlnn, probably tm aed- 
dwBlal rawM, at tbe end 0) um (ootb laewtb, and 
pcrristlac a Booth, dmfoped danteioaaly tbrait 
eslnt prs-edamptic maptoaia, bat fanpeerr sd ccp- 
hfly cridahydxatlon wilboot the aid of dny therapy 
and in t^ presence of an Bnionally low Cold hal- 

aoce. WIm tb« fiidd intake was Increased etee to 

ounces abor* tho dal^ ootpot of urlae, tboe was a 
prompt retam ef tba dan^ Symptone allHa 4^ 
bouia in spfieof tho fact Uwt thontcTU* vnew^tt 
and the pelient was (re* from any Infectfc* or peric 
abwoTtaality Tba immedlato relief ohrtfped epow 
retnrnlny to tbe p is rl om ly detopnined fittld belsna 
of >0 oancea, deariy Indicated the ealae of flnkf rw 
strktlcA. No othtt meant of debydxatlafi w^ 
fomsd nectaeary aittpt octedgrtil mafncafuai **h 
phato purgarioo. 

Gm/ P irfik CmPikailnx CkrtoU 
Htf-irtUs 

Cam T lira G IL, wklto, aged 13 yiaia, 
watedmltted to Tetnpia UalTnnfty Iloapftaf, SBfrfc* 
of Dr J il Aloabory Itarcb t 6 , uya and 
chatgedApril 9.1530 Sha cocnpmned <x &ea<fn» 

(bonlal axd ocdtft^ attacks of roadtlnf, rrclllat 

of feet and legi, resriemona, and inenfirtk 
— « ^ nr rgTjj t ^iba bad had no serioos u>- 

nets slnca cfaQohood She bad bad measlc* at at* ^ 

I resxa. Sie had been labfect to attacks 0/ be*^ 
acnao«* or talc* a week for tereril year*. Hea^ 
aeba bad become aoTK sine* pretoancy Sha bad 
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Fig 9 Case 9 Black, intake, gray, output. 


The heart action was strong, regular, and no mur- 
murs were heard The lungs were normal The 
abdomen was thin-waUed, and the uterus was small 
with fundus midway between umbdicus and ensi- 
form There was sbght pretibial and anUe oedema 
Blood pressure was 153-109 Unnalysis revealed the 
speafic gravity to be r 035, reaction, aad, cloud of 
albumm, sugar, negative, hyalme and granular casts 
Patient remained cheerful and cornfortable when 
kept quiet in bed, on good food with strict fluid bal- 
ance treatment Her appreaadon of the obvious 
relationship between her sense of weU-bemg and the 
unusually low flmd allowance (an average of 1 $ 
ounces) made absolute co-operation possible, and 
she expressed no desire for further mcrease This 
flmd level was maintained throughout the ensuing 5 
months (mduding June and July) until a normal, 
spontaneous labor, not far from full term, resulted m 
a well developed, hvmg child weighmg 4>i pounds, 
and left the mother m good physical and mental 
condition 

Under conditions far from bemg the most favor- 
able, a patient with chrome nephntis which has once 
endangered, and twice prematurely disrupted her 
pregnancj , was earned safely through a fourth preg- 
nancy to normal partuntion, at or near term, with 
an apparently healthy child, by careful fluid balance 
methods That so low a fluid mtake could be mam- 
tamed over so long a penod of time, without great 
hardship to the patient, and certainly without det- 
nment to her health, is important, and confirmatory 
of similar espenences with renal compbcations m 
other conditions 

Summary The 6 patients m this group 
all gave undoubted evndence of threatened 
eclampsia and responded promptly and ben- 
eficially to the effects of systematic restriction 
of fluid mtake and the rrulder methods of de- 
hydration Their cerebral symptoms were 
promptly controlled, and their hypertension 


and renal functions were more or less favor- 
ably influenced Four of the 6 gave birth to 
bving babies at term In i of Group A the preg- 
nancy was accidentally interrupted at the 
fourth month, and m i of Group B there was 
mtra-utenne death of the child (possibly from 
the mother’s nephntis) at the sixth month 
All made normal puerperal recovenes and 
those with chrome nephntis, have convalesced 
m a manner to warrant the assumption that 
their kidney lesions were not greatly aggravated 
by the pregnancy thus properly controlled and 
conducted 

In 3 of our cases, in which each former preg- 
nancy was complicated by eclampsia, or pre- 
eciampsia, requirmg the termmation of preg- 
nancy because of the assoaation of chronic 
nephntis, full term normal babies have been 
delivered, without the advent of edamptic 
symptoms, when the patients were placed 
upon a total intake of fluid not exceeding 20 
ounces, throughout the penod of pregnancy 

5 T/ieA chvely Eclamptic, or Convulsanl Group 

We have placed under this division, only 
those patients m whom such an advanced 
stage of eclampsism had been reached that 
convulsive seizures had actually begun We 
are not unmindful of eclamptic death without 
convulsions, but for chmcal purposes, the 
more or less arbitrary grouping mto three 
stages of seventy herem outlined, has seemed 
best to meet the needs for a practical guide m 
admmistenng treatment 
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pwctVa. She befu to have of 

k(«r ocohr rrmfUomt «boat t umua <(ixirtUi 

occ Mooel ttUcks ol uooei utd ratftlat- 
U mach dbtnai utd prtMive la the abdisenm. Ft«- 
neat mktarltioB h«> been txHod aad oMt, bvt 
UKaziaebubeamattnqauidtr TbenhiuOTatM 
rotHukc of fluid lataka or dkt. She bu hkd teem 
atUch* ot cPofUn^ it ttevo. Dnpaan ho 
Bodud, ud UM headirha ud u fTtnpteo* bni« 
bcei igpiTtiod (a the pot meh. Par TearL 
hu bm a oodertU laer of iknhefle drinxL rb;id> 
I-*! exunhtatfoci dlodoBai a patient of 
bclsht, rcTf itoat, Ut and sdnatou. 

The vtam *na at the aotf<3^ ‘Tlta htait arawb 
were (ood, bat nptd (90 per ffllnate) T^ buin 
vert DortEtaL Tbe (etal be^ vta beard ht tbe idt 
Jovar qaadraot. Bbodpreottre «u 1 o*ita. Url 
nahnb ahoved tbe apeo&c cmvftr to be 1^34 re- 
aetlao. add ter^ heatj doud of aJbo&hi no ■ocar' 
maCT QTaSae a^ frasolar caata. 

on iitniiofciii and m bocia later (50 
oaoeeatn tQ) and rettikdoci of ftrdd latak* (it to td 
ooscct) to anxnnt ol oatpet, tvon^t pncBpa itilef 
/root beadarbf aod a p fo taicaco a lo rt t B C ^ 
beUf. Tbe odena, rtaaal &tarbancea, and all 
fTinptotna matly fanpeored, bit hypciteBoiao ro- 
inafaed tmc£an«rd, with Huit cbaa«r b lulnajr 
fmi4<«p Indnetkai of labor vltb oortnal eaar d^ 
QrtTT vM ■rs-rfffiptWW ec tbe aercatb dar bi tbe 
bat tboe waa no Uupi ci eatefl t to biood 
prtODTt Of chance to tb* p r o T?*, ^ 
cTtT emuDOed to (eel wl. trapfored armp- 

tiwaBcaDy and *u d l actaiTtd w a (hid toUke 
lenl of ao to td oonceau to ccettooa trea mtmt for 

bet duooic nephiilii at hoeaeu . „ , , 

Tb* pranpt and atiaiac refid of ^ 
maptoeta. «cept tb. fayptrtei^ liai (oBoved 
jXnlntioo netbodf, w mtifjii* At • 

VWney fcafc* b 6eq>«U>»yaj»led 
vben peefnaacT b aanecewarOy Pfoto*^ biw 

bdace labor earfy hi t^ cane. 
2SSc of an caae. b tbb £35^*?^ 

edtajMfa mpettepowd on dnteto neptottb, tbe 


tovertox of tJood p r ta a yj a and tbe dearfaf cf nriaaiy 
ftnd/np (oflovtox the detfroy veto not fmaiedklely 
teen, and tbe tabeeqnent npaita on thb padat, 
after tevrral nwnihi, abovtd T*ry alow re u pr eJ T 
with rrMeaca of ehreofe nrphdtla st£0 preaeat. to 
tbia typa of cnae tbe nndedytox iTpcrten^ tactar 
It ana of ennfimuJ ifiaeaae canptottox 
bat b b tspertant to note tdt and) eaao ym 
natWaitirTly to pnlonxed dehydatlA meenca 
vbboot fBttlcaJ er kfctj ne d reuJ axxnradoB aad 
ma Inprare pnpt ecailcally is ^dte d tbe locacr 
bebdt (0 tbe cnatnry 

Canp. Un. £. white, aied 30 yean, {r-fui, 
waa admitted to tbe urentbenn llitfroty Roeffui 
of Temple UDh-enfty J«ly 0 1931 and was <b*- 
dmixcd Aoxinf $ lOJi Patleot waa admbtad (ran 
oat-fHtbst aerrles MnoM of headache, kypetea- 
■fcio, tcanW BilDe, and known record of cfcrodc 
Dtphrida. Pattoot vaa 8 DXntbs prtxoant- Sbehad 
had a>eaiie»i mospa, and wboopfaxcooeb at a chCd 
She bad bea n^rrlerf n ytnn. Sbe md bad ap- 
petMifflony and rffbt oof^Mwetomy 4 you aft. 
Sbe txad bwi to fcm bealtb to tb* Ant fa<|- 
oaocy 8 rcara ax^^ Thb prefnaocy bed lees te 
mtoat*d by todnctioc of bbor at cm of tb* cto^tb 
nveitb bemoae of high btood p nj w n and UantY 
iSfcnae- The thOd vtffbed bat 3 poonda, 

Bwtex and benllby Pallnt (fid not cnoaoh a phyv- 
dan tfato, until Keood prerBucy s T^en axn, 
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by ^^oIe^lt headache, vomiting, and substemal pam 
The convulsions were of an unusuaKy severe tj-pe, 
recurring at lo to 15 minute mtervals, 3 m half hour 
before admission, and 2 immediately after There 
was a history of unrestncted diet and fluid intake 
Physical eiamination revealed a rather stout, well 
developed female, with markedly swollen face and 
extremities The uterus was almost to the umbihcus 
The blood pressure was 1S6-1 10 Unnaly sis rei ealed 
speafic gravity, i 022, reaction, aad, heavy cloud 
of albumm, no sugar, many hyahne and granular 
casts 

No sedative was given — patient was m deep 
coma Venesection was done, 20 ounces bemg taken 
hlagnesium sulphate, 20 cubic centimeters of a 10 
per cent solution, was gi\ en mtravenously' There 
were no convulsions after venesection Altematmg 



doses of 50 cubic centimeters of 50 per cent glucose, 
and 20 cubic centimeters of 10 per cent magnesium 
sulphate were given mtravenously at 4 hour inter- 
vals for next 24 hours All other fluids and foods 
were withheld durmg this period. Consaousness 
was regained in 6 hours, and rapid improv ement fol- 
lowed By the fifth day, patient was symiptom-free 
but hypertension persisted, and but little improve- 
ment was noted by unnaiysis Flmd lestncbons 
were removed on twelfth and thirteenth days as a 
test for discharge from the hospital There was a 
recurrence of headache, dy^spncea, dimness of vision, 
and one convulsion on the fifteenth day The fetal 
heart was no longer heard. Labor was mduced and 
the uterus was emptied 2 day's later of dead fetus 
Dehydration by means of blood loss, purging, and 
withholding of flmds, agam brought a cleanng of the 
symptoms and daily' improvement Patient was re- 
turned to the care of her home phy'Siaan on April 3, 
1930, with blood pressure 160-1 10 

Note the prompt control of convulsions, the early 
return of consaousness, and the rapid and con- 
tmued improvement that followed imperfect dehy- 
dration m one of our early cases Most important, 
however, is that 2 weeks later, 48 hours after unie- 
stncted flmd intake, a full recurrence of all former 
cerebral symptoms occurred, culmmatmg agam m 
convulsive seizures 

It is quite probable, in our opimon, that this re- 
current attack had much to do with the death of the 
fetus and it is probable m the bght of subsequent 
cases that contmuation of dehy'dration would have 
resulted favorably' to the mother and cluld. Upon 
the return of the convulsive seizures and the absence 
of signs of fetal life, dehy dration methods were agam 
instituted and the pregnancy temunated. It is im- 
portant to note (Fig 10) the satisfactory fluid 
balance ob tamed during the first la dav s with symp- 
tomatic improvement The high flmd mtake on the 
thirteenth and fourteenth day s was assoaated with 
defimte signs of renal suppression and prompt return 
of symptoms due to marked body water storage 
Release of stored flmd was evident on twentieth day 
Case 11 Mrs R. B , white, aged 32 years, m- 
para, was admitted to the Temple Umversitv Hos- 


Fig II Case 11 Black, intake, gray , output. 

pital September 24, 1930, and was discharged Octo- 
ber 4, 1030 Patient was admitted by ambulance, 
after one or more conv'ulsions at borne She was only 
semi'Consaous, wildly restless, irresponsive, appar- 
ently bhnd and deaf Patient had complamed of 
severe headache, vomitmg, and blindness 24 hours 
before admission She was then 7 months pregnant 
She had had scarlet fev er when a child Three y ears 
ago she had had a therapeutic abortion at 6 months, 
because of a prolonged attack of eclampsia She 
had had a spontaneous abortion at months 
y'cars ago, with good recovery She had been in 
good health since, until the present pregnancv 
Smce the second month, she had had frequent at- 
tacks of headache, V'omitmg, and visual disturb- 
ances She gav'C a history' of excessive eatmg and 
dnnkmg precedmg both this and the former attack 
of eclampsia Physical examination rev ealed a tall, 
well developed, fairly well nourished woman, with 
sbghtly enlarged thyroid, some hypertrophy of the 
left heart, no murmurs, and chest otherwise nega- 
tive The uterus was half way abov e the umbilicus 
The fetal heart could not be beard (it was beard dis- 
tinctly 4 days later) She had a v ery sbght external 
oedema. Blood pressure was 174-103 The unne 
was very scanty on admission, the speafic gravitv 
was I 031, reaction, alkalme, bght cloud of albumm, 
no sugar, v ery few granular casts, many white blood 
cells and a few red blood cells The Bassennann 
reaction was negative. 

She had no convulsions after she was adrmtted to 
the hospitak Venesection bunging the blood pres- 
sure down to 150-90, with 50 cubic centimeters of 
50 per cent glucose followed m 2 hours with 20 cubic 
centimeters of 10 per cent magnesium sulphate in- 
travenously’, and the withholding of all food and 
hquids for 24 hours, brought about an early clearing 
of all symptoms The output of unne for the first 
24 hours was only 17 ounces, so her allowance of 
fluid Intake for the next 24 hours was 15 ounces 
By the end of a week, a flmd balance of 30 ounces 
had been established, and this, with mild magnesium 
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The danger of rapid administration of fluid during 
labor, m cases in which the urinary output is lov\, is 
dearly shown in this case Patient came to labor at 
fuU term, without complamt, or suggestion of com- 
phcation, except a ven' moderate gradual rise m 
blood pressure, amounting to about 25 pomts in 4 
months Under the stress of labor, and the heat of 
the season, there was noted, but not measured by 
the nurses, an unusually large intake of water dunng 
labor The tremendous amount of stored body fluid 
released dunng the following 7 days is most striking 
m spite of the fact that no flmd was given on the day 
following dehvery The preapitation of cerebral 
symptoms m the presence of such flmd imbalance 
dunng the stress of labor has led us to ate this case 
as evidence that the pnnaples iniolved in the wa- 
ter balance of the body should recen e most careful 
attention even m cases m which pre-edamptic signs 
are not present, and espeaally so, during labor 

Summary The illustrative cases presented 
m this group, include three degrees of con- 
vulsive seventy, m three different types of pa- 
tients, at three separate periods of pregnancy^ 
The first, an unusually severe attack, early in 
the sixth month, with a recurrence m 2 weeks 
The second, a moderately severe type, late m 
the seventh month, m a patient with a ques- 
tionable nephritis and a history of a former 
pregnancy terminated by eclampsia The 
third, a sudden severe attack, mtrapartum, 
m a patient undoubtedly orgamcally sound 
In all of these, it will be noted, that the prompt 
control of convulsions, early mental restora- 
tion, and rapid cleanng of other cerebral symp- 
toms, followed the proper apphcation of the 
dehydration methods herem outhned 

DEDUCTIONS 

The foregomg routme treatment, as might 
be expected, includes methods long known and 
accepted In fact, the success ob tamed in this 
senes has been primarily due to the establish- 
ment and prolongation of the temporary ben- 
efits formerly derived from such dehydratmg 
measures as purgation, sweatmg, and blood 
letting Our attempt has been to mamtam the 
prompt cluucal improvement of symptoms 
which follows these various methods of de- 
hj draUon In attempting to carry out limita- 
tion of fluid and extendi modified dehydra- 
tion, It has been necessary' to abandon the 
almost fanatical behef that large quantities 
of flmds are necessary to “wash out the tox- 
ins,” and to recognize that many of the “toxic” 


symptoms are produced by the excessive fluids 
themselves, inducing a cluucal state of “water 
mtoxication” simiiar to that produced by 
Rowntree, responsible for some of the funda- 
mental factors m the problem of eclampsia 
Irrespective of the underlymg vasospastic- 
renal-hepatic disturbance there is a superad- 
ded “water intoxication” resulting in a chmcal 
type of cerebral hydration and a temunal se- 
quence of events characterized by conmilsions, 
stupor, and respiratory failure With the con- 
trol of this factor according to physiological 
methods now at hand, we beheve that the 
therapeutic art is capable of directmg proper 
treatment toward the imderlying etiology 
Even m patients with well established chrome 
nephntis, it has been possible to protect the 
patient against the almost certam edampsism 
by careful management, and watchful atten- 
tion (hrected toward the cerebral physiology 
and water balance 

In spite of the tradibonal behef that large 
quantiPes of fluid are necessary' m renal de- 
fiaency', it has been well estabhshed dunng 
the past 5 years, not only in the above group, 
but m many other types of cases encountered, 
requinng dehydration and compheated by 
nephntis, that sy'mptomatic improvement fol- 
lows flmd limitation, and renal signs of imta- 
tion have actually unproved or remained sta- 
tionary dunng long penods of dehy'dration 
In fact, m over 300 cases mclusixe of the 
epileptic, artenosderotic, cardiorenal, prosta- 
tic unenuc, and acute toxic infectious states 
mamtamed on dehydration, there has been no 
advance m the renal pathology noted or in- 
creased disturbance of renal function Con- 
trary to w'hat has been popularly bebeved, 8 
to 10 ounces of urmary output per day has 
been found to be suffiaent for proper ehrmna- 
tion of sohds, provided concentration is pos- 
sible as endenced by a high speafic granty' 
of the urme Blood urea mtrogen has not 
show'n an mcrease m the presence of dehydra- 
tion as evidenced by the studies of Thomas 
(1931) on the post-prostatic uriemic 
In the hght of these obsen ations, the argu- 
ments m favor of placmg a pathologically m- 
voh ed renal system m a state of partial phys- 
iological rest has been borne out by' clmi'cal 
expenence with other organs such as the lungs 
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the initial state Blood letting is of value as 
an emergency procedure, but robs the patient 
of nuUions of red blood cells, so necessary as 
the earners of ovj'^gen to the functionmg tis- 
sues The cerebral tissues require large 
amounts of oxj^gen In the presence of an- 
cemia and anoviemia, not only is function of 
the bram disturbed and reduced, but per- 
meabdity of capiUanes is mcreased and bssue 
oedema gradually supervenes Oxygen must 
be mamtamed at all costs and hence the red 
blood cells preserved, if possible, as well as 
sufhaent and optimal arculation through the 
capiUanes, so that tissue function may be 
mamtamed 

As blood volume remains one of the most 
fixed values m the body, the withdrawal of a 
pint of blood IS followed withm a few hours 
by a re-estabhshment of the volume m terms 
of avadable flmd Thus, the patient has been 
but temporarily benefited from the stand- 
pomt of fluid volume and reduced artenal 
pressure, only to re-estabhsh subsequently the 
same volume at the expense of a loss of im- 
portant oxj'-gen earners as well as protective 
white blood cells, removed at the tune of blood 
letting If blood lettmg is repeated, a second- 
ary anaemia ensues with httle actual loss in 
blood volume 

As the problem of hypertension primarily 
depends upon three factors, it is necessary to 
consider them mdividually m order to direct 
our chmeal methods toward their control and 
readjustment (i) blood volume remammg 
ordmanly at a fixed level is contamed within 
(2) tubes (artenes, capiUanes, and veins) of 
adjustable volume, fiUed and refiUed by an 
orgamc pump (3), the heart 

With blood volume as a comparatively 
fixed quantity, it is evident that artenal ten- 
sion IS dependent upon an eSicient heart and 
the size of the artenes and artenoles which 
produce the resistance and tension 

Contraction m the size of the artenes and 
artenoles may be due to artenosclerosis, vaso- 
spastic irritants (drugs, toxins, local mecham- 
cal factors), or central vasomotor influences 
Thus, in the presence of a dimmution in the 
caliber of the artenal tree, there is consequent- 
ly a definite shift of blood volume to the 
1 enous side, fa\ onng passive congestion and 


overfiUmg of the venous bed mcludmg the 
nght side of the heart With the nse m 
venous pressure, there is a dela}' m venous 
return from the bram through the jugulars, 
and a subsequent delay m elumnation of 
cerebrospmal fluid, favonng imbal stages of 
mtracramal pressure and cerebral oedema 
With the onset of cerebral oedema and pres- 
sure impairment of capillary circulation of the 
bram, there is a central response to the vaso- 
motor center, gi\Tng nse to an mcrease m 
general artenal blood pressure as evidenced 
by the expenments of Forbes and WoKe 
(1927-1928) The central vasomotor spasm 
thus mitiated favors a further nse m intra- 
cranial pressure due to the superadded gen- 
eral artenal vascular constnction and a 
vicious cycle is thus mduced by the progres- 
sive mcrease m mtracramal pressure and gen- 
eral systemic blood pressure (compare with 
Traube-Rosenstem theory noted above) 

The hypertension which has rapidly re- 
sponded to dehydration m our senes, especi- 
ally on the s>'stohc side, m the majonty of 
cases, can be explamed only upon this basis 
m that the measures directed toward the 
rehef of mtracramal pressure and cerebral 
oedema have reduced the need for a super- 
added nse m general artenal pressure to over- 
come the impendmg cerebral anremia In a 
few cases, httle or no response m the blood 
pressure resulted from these measures and it 
IS probable that the primary factor of h3'per- 
tension had its ongm from the state of the 
vessels or the presence of some general vaso- 
spastic stimulant, rather than mtracramal 
pressure 

Behney (1931) has suggested the possibihty 
of hjqierpitmtary function durmg this stage of 
the pregnancy as bemg responsible for the 
vasospastic state, and it is certam that there 
IS much evidence of gross physical changes 
durmg the penod of pregnamy to favor 2ie 
view that pituitary hj-perfunction with acro- 
megahe tendencies does occur It is note- 
worthy m this senes that the fundamental 
underlymg vasospastic or toxic condition, 
whether of pitmtary ongm or otherwise, has 
persisted as cMdenced by the contmued high 
diastolic pressure that m many cases has 
not matenally responded to dehydration As 
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heart, and the general pnndple* involved in 
pttbologkal proceaes confined to the extreml 
tica. 

To force the renal mechinifm to Ita ntmoft 
during peoods of dccomperottlon teems as 
unaoiraa m princ^c as wouftf fie the enforce 
mcnt of violent aerdae on a deooiopensatlng 
heart 

Irrespective of the renal factor It h evident 
that the total amount of fluid In geted most 
find some avenue for escape to 
proper ptyiiolopcal reUtfcmihJp throngfcoat 
the body The definite avenues of escape are 
skin breath, boweli, and kldneyv If renal 
dlminatkin b demoostrahlj lest tKin the 
total intake induifve of the water contained 
in ordinary foods, !t is evident that akin 
breath, and boweb must compensate to main- 
tain the proper bs lance, or excessive fledd will 
be ret^ried In the bodv The volume of mob- 
toie lost throu^ the lungs varies somewhat 
with the body temperatair: arid respiratory 
rate, but for clinical p u rp ose s remains ap- 
praxlmatdv fixed. The compensatorv ktad b 
thus pfiaeed upon the bowdi and skin Ucom- 
peniatkia b adequate, r^i disturbance ta water 
metabolism occnxa The variabGIty of akin 
fOQCtloQ b determined by envlrciomesta} tem 
perature rdaBons, acdvlty of the patient, and 
Indund phyaological states of aedvity The 
character of the bowel movementa determines 
the volume of fluid lost by thb route If 
dbrrhcca supervenes, compensation may be 
po«lble for exccadve amounts of fluid unable 
to escape thrtni^ the usual renal and tUo 
fcirtab of ehmiMtion Howe ver vomlUng 
often b tndoced throu^ the central mecha 
nbms to promote fluid dfanhiatkDa. With 
pjetoged and excessive vomiting the add 
radicab of the gastric contents are abo dim 
inated from the body giving rise to an alka 
k>A and thb In torn as shown bv Lennox and 
Cobb b a correlaiy of cedema, bringingforth 
a state of tbaaebcomd fluid which, if contained 
within the cerebral mass may be followed by 
jymptoms.of headache, doUaesi, stupor and 
emvuistma. , , , , . 

Thus, surrounding the problem of w^ 

metabolism Iks the need for a careful ^yib 

of the relatianshlp between ^ ' 

output of patients with recogotted reoal de i 


Mcncy From a cfinkal standpoint, hhp*. 
•fble to measure accurttdy the Add tatai* 
and to estabhsb a diet idatively fiTi-d b lb 
water content, and thus the kroim qasnthia 
entering the body can be readily eitaiDiei 
The measurement of uitnary output taita b 
conlnnction with the dally we^tt viD » 
tabush the rdatlve storage or i^hninadm cf 
flmds ingested. As i6 ounces we b la afrod- 
mately one pound, the wrigfat gak or ns b 
ainujct entirriy in terms of fluid. The amosat 
of aoltd matter lost even in emaditiDg £>■ 
eases approximates ksa than one-teuth ^ tk 
totaL l^ui, If a patient whose bti^ and cwt 
pot havv balanced each day iluws dgos of 
gam in weight. It b evident that the fimd 
aexTved riaewhere (food, eoema, etc.) las fceai 
Btnrcd within the body tbsoes, and coovendy 
with an established fluid Intake and ootpk 
balance I lots of weight Indicates a kai of 
stored tissue fluids throagh other than twal 
cfaauneb (ikSn and bowds) Thb fluid is uso- 
ally from the bterstitial reservoirs but tJto fa 
catabolic procesMS, btiacribiar to soceo o 
tent (tee GimUe Rosa, and Tisdall) 
Caibohydiates favor water stoTige in that 
the ceOa of the body on caibobydrate loeub- 
ofism mTuire two-thirds more water tbu 
when mamtabed upon a protem mctsMUsm 
Sodbm chlocLde, It b believed also broo 
flidd retention due to the fixed baie locGani. 
H ence, fa mslntainlrtg a fluid ifW-c in the 
body It b unportant to efimbate exturfro 
Carbohydrates from the diet auch as mgar 
caody be exmn, honey syrupa, felly snd 
petserved iruita, thus leaving the ecoDOtoy to 
obtab ita nec aa aary carbocydrate reqtiire- 
ments from the vegetables and sttrebes cm- 
tained m an ordinary diet A salt low diet ii 
mabtaJned by curtafllng the use of salt st 
(he table and avoldlDg salty foods toch ss 
dupped beef pretals, salted fish, and highly 
teflsoned soupa or foods. 

nypaUtuin As purgatiou, sweating, and 
blood letting are all Immediate means of de- 
hydiatioTt ft b evident that the reaolts ob- 
tained by these bcnetidal dlnbsl meastirts 
should be established and prolonged. To per 
ml r the refining of the fluid rcsttvoirs of 
bodv bv Immediate Ingestion of uncontrofled 
■mounts of Dquids favors a prompt relnra of 
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work of Rowntree and supported by the clin- 
ical observations of many pracbc^ obstetn- 
aans In our opimon, eclampsia is probably 
a syndrome rather than a '‘disease” and takes 
Its ongm from a vanety of disturbances which 
produce a common cerebral reaction mdicat- 
mg that no specific etiological cause can be 
expected to be responsible for the various 
chmcal manifestations of this condition Thus, 
by separatmg the eclamptic state mto its 
cerebral and systemic component parts, it 
has been possible to direct the treatment 
toward the cerebral manifestations with 
stnkmgly beneficial results 
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(fiMtoUc profim primarily represents 
statB of conitrictioo of the arteriok and the 
peripheral capillary bed roiftaiice, Itis evident 
that tboagh dch^ration may protect the 
syatoUc rao^ and matnfufn it cnAride of the 
danger aone, there ftiH remains the underiy 
log factor concerned with the vasoapaatk 
state, coinctdent at this period of pregttaiKy 
For all dinlcal purposes thb factor b rar^ 
dangerous to life and nuy ooncera os only tn 
relation to Ita effect upon oxygen 
and its avaflahiUty to the tvnes. Aa the 
optimum dlasociaun of oxygen occnra be- 
tween the pressures of 6o and 40 mfItfmiHfra 
of mercury (MacLeod, 193s) It b Important 
in order to an adequate opttmsl 

oxygeu stqiply to the tbracs that the diaatollc 
pi ea aui e registered in the brachiab ihnild be 
maintained above 60 mlllimeten nwrcoiy and 
DQt above gomfllimeteia mercury However 
many compensatorv factors s^t m the 
proper oxyM rrittiODshlp In the periphery 
provided the canlm (rra blood cells) are 
aot reduced to a profound degree. 

Blood letting 1 m therefore, besi practiced 
in thb series only In emergencies and blood 
volume has been temporaiily reduced by 
active purgatkm aeucfaied with {ntravenorts 
giacoM to ajtbt blood volume In obtaining Ita 
rejicnlahment from the Interstitial storage res- 
etWn (ceiebroeinal fluid, brain, Uvor mua- 
des, etc.), repeaong purga^n ao as again to 
deplete blood volume, requiring it to turn to 
the tisne rcservoln for its source of readfust 
OMCt rather to fluids ingested and thus 
easily obtnlned Hence, the rationale ol Bald 
limitation and even its complete curtail mrot 
ttnrlng tho activc fwrfod of dehydration In the 
well advanced of casea. 

jLfaj nffri trm mlj^iate IntraveoQasly has hem 
advocated u a means of pioducbg dehTtha 
t^ |rro and t lyr i* b no doobt that its a ct i on b 
«|rT.nT to that of ftacDse In a i dst in g to with 
draw the tiswic bound flaWi into the blood 
stream where thev may be more cadlT inb- 
Wted to eUmlnattoii. Magneshnn sulphate b 
not ellmlntted throng the kidneya, does pro- 
doce renal inflammation, and for the most 
part b OCTttcd Into the large boweL In oar 

Sntnioo aemil cases of uiccratiTeconAnipr 

SvTbwen perdpiuted or augmented by the 


use of thb drug btravenoosiy Althou^ b 
use b not definitely contra-bdiaited, 50 per 
cent ^coae his bea found to be u efiec^ 
and has the advantage of bring mMiKiJlBit 
wf thb the tiasaeB, tbu serving a dnil puipae 
as a hypertonic dehydrating sobtkm, sud u 
a factor to combat addosls, as wdl u coutib- 
bg definite nutribonai values. 

ffUlOUXT 

A senes of cases have been pr e s oted libs' 
prating a method of fluid balance and d^ 
hydration b the pre-edamptic, dantuuml/ 
threatening and actively cotrvuhant groopi, 
with and srithout chronk nephritb ts a emn- 
pheatmg factor The results have livfattd 
that the rational, proper balance of fiolds ka 
controlled the cercmai symptoms of headache, 
vomiting stupor ccmvubioQS, and rcsplatcey 
(fistuibancu that systolic bypertensiaD ha 
been favorably influenced and that the rcml 
function has definitely improved b the major 
Ity of cases. 

Becaose of the ahaesce of any nortaSty h 
this or b the conung under our 
care sbee inaugatating Ueatmesp and 
the beneficlai and }Wolooged rcsolti 

obtibed during the past s years, ft b our 
opbioQ that further continuitlon and r^ 
fincmest of thb method are warranted- Ce 
tab fondaiDcntal ritn?i>1 principles long rec 
ognbed have bean placed b a ^tter 
lryf»l relatioiiihip and continued mainto 
nance of the former temporary Improvemeitj 
obtabed by older rirntf l methods justify thi 
belief that the axiditioa known as ce l l nip sh 
b aubject to prevention and control aioog the 
lines of a properiy eatabllshed water metib- 

In the analysb of the problem, it b evi- 
dent that lymptomi most be divided bto 
those rebted to cerebral disturbance second- 
ary to a toperimposed hydratkm state with 
duuactcQstK rt^MjQses attributable to 'Vater 
btoxi cation, and those symptoms artd db- 
turbances which are fundamentally respon- 
sible for the Inidatlon of a definite unbalance 
b water metabolbm thiougbout the body 
That a demoostiable tQrfn b unnecesttiy for 
the pcodoctioQ of the dlnkal cerebral signs 
has been well established by the physiokigkal 



ALLEN AND SMITH PRIMARY CARCINOIMA OF THE LUNG 


151 


PRIAIARY CARCINOMA OF THE LUNG 
With a Report of a Case Treated b\ Operation- 
C I ALLEN, jr D , FA C S , AND F JANNEV S.\nTH, M D Detkoit, JIichigan 


U P to a comparativdy recent date the 
rather extensive hterature on pnmaiy 
caranoma of the lung has concerned 
itself largely ivith reports of senes of autopi- 
sied cases During the past decade the in- 
creased e\adence of this disease has resulted 
in a marked renewal of interest, both on the 
part of the pathologist and of the chmaan It 
has also given more ample opportumty for 
study so that ideas as to ceU type and histo- 
genesis have to a certain extent become 
clarified 

The stori’- of primary lung carcmoma has 
been admirablj'’ presented m Adler’s mono- 
graph and in papers by Weller, Barron, Brunn, 
Simpson, Fishberg, Grove and Kramer, Eloes- 
ser, Moise, and others, and with a reference to 
these will, therefore, be presented only 
bnefly here 

As early as 1810, pulmonar)- caranoma was 
described m what Ewmg terms a vague man- 
ner It was not until 1871 that Langlians pre- 
sented the first miaoscopical studies and ex- 
pressed the opimon that these tumors arose 
from bronchial mucous membrane This gave 
impetus to a search for them m the pathology 
laboratones so that by the end of the mne- 
teenth century senes of cases were being re- 
ported Additional ones have been added 
until there are now well over 1,000 reported 
cases, most of which fulfill the requirements 
suggested by WeUer in 1913, m wntmg of pn- 
marj^ bronchial carcmoma, namely, that (i) 
an autopsy shall have been performed, (2) ^e 
caranomatous nature of the condition shall 
have been venfied microscopically, and (3) 
there shall be no reasonable suspiaon that the 
lesion IS not a pnmaiy- one 

In 1912, Adler pubhshed his monograph on 
pnmarj'- malignancy of the lungs and bronchi 
m which he reported 374 cases, together with 
notes on the chmcal as w eU as the pathological 
phases of the problem He was keenly aware 
of the advances that had been made m tho- 
raac surgery and of further advances to be 


hoped for, and made the rather starthng rec- 
ommendation that, when a suspiaon of tumor 
existed and all a\-adable means of diagnosis 
failed, exploratoiy thoracotomy should be 
done 

In 1913, Weller in a stud}' of pnmaiy carci- 
noma of tie bronchi, collected 90 cases, dis- 
cardmg some of those premously reported as 
lacking of sufiiaent data At this date he 
urged the use of the bronchoscope and X-ray 
in order to arrive at earher diagnoses Cun- 
ously enough, almost 10 years later Barron 
sounded a note of warning agamst broncho- 
scopy and explorator}'- thoracotomy -with the 
statement that both procedures were too 
difficult to be recommended 

INCIDENCE 

The undoubted increase of madence has 
been commented upon by many writers This 
has been attnbuted to inhalations of gas fumes 
or dust particles laden with oil or tar products 
from the streets, to cigarette smoke, and to 
the residual inflammatoiy' conditions of m- 
fluenza Weller felt that the apparent mcrease 
nught be due to a clearer realization of the fre- 
quency and a resultant more careful search 
and m a later paper, m which he analyzed all 
available statistics up to 1927, stated that the 
sharpest nse in frequency- occurred about 
1910 Others felt that it appeared about 1918 
to 1922 

Increased diagnostic acumen and an in- 
creasing interest undoubted!}- account for 
some of the additional cases but are hardly 
responsible for so great a change m madence 
Defimte and accurate information wiU be ob- 
tamed only by the compilation of such figures 
as appear m Simpson’s report from the Lon- 
don Hospital Here is presented an anal}-sis 
of the hospital statistics which shows m com- 
panson of tumors found to autopsies per- 
formed a percentage mcrease from 051 m 
1907 to 2 05 m 1925 Likewise, m companng 
the pnmaiy carcmoma of the lung to total 
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bronchial epithehum in the presence of in- 
flammation Moise pointed out that both the 
bronchial and alveolar epithehum of patients 
djnng of influenza showed striking and atypi- 
cal proliferative changes resembhng carci- 
noma It is not unreasonable to suppose that 
other untants might produce similar altera- 
tion Another confusmg factor is the finding 
of vanous cell tj'pes in a single tumor 

ETIOLOGY 

As with carcmoma elsewhere m the body, 
the cause of that in the lung is unknown A 
number of etiological factors, however, have 
been suggested Ewmg states that the chief 
one of these is tuberculosis and cites the ap- 
pearance of neoplastic growths m diseased 
lung tissues In this Barron concurs to a cer- 
tain extent m that he beheves that the m- 
creased madence is probably due to fore- 
runmng inflammatory conditions, the most 
impiortant of which is tuberculosis In Adler’s 
senes of 374 cases only 19 had evidence of 
tuberculosis Of the 282 cases reported by 
Ferenczy and hlatolcsy, 44 showed healed 
lesions at the apices, calcareous bronchial 
glands or, occasionally, old cavities Only one 
showed evidence of active tuberculosis In a 
senes of 246 cases, Kikuth found some e\n- 
dence of tuberculosis m 22 but did not con- 
sider it of etiological impnirtance In Simp- 
son’s 139 cases from the London Hospital, 47 
shoved some evidence of tuberculosis, but in 
only 6 was it an active pulmonary type Of 
the four larger senes, then, with a total of 
1,041 cases only 132, or 12 6 per cent, showed 
any evidence of tuberculosis and of these only 
a small portion had active pulmonary lesions 
Grove and Kramer, m reportmg 21 cases, 
found tuberculosis present m only i, m spite 
of the fact that the senes was presented from 
a large county hospital where the patients 
ordmanly ran a fairly high mcidence of tuber- 
culosis From these obseiA^ations one would 
conclude that the etiological relationship of 
the tvo conditions is not great 

Cherry has expressed an ongmal view of 
the mter-relationship of these two diseases 
He beheves that carcmoma attacks m later 
hfe those who have overcome tuberculous m- 
fection m earlier years and considers that the 


TABLE n — COMBINED CLINICAL AND POST- 
MORTEM STUDY OF LONDON HOSPITAL 

(after simpson) 


\ear 

Total malignant 
neoplaima 

Carcinoma 
of long 

PerccnUge 

1907 

607 

6 

I 0 

1908 

618 

13 

2 I 

1909 

753 

14 

I 9 

1910 

734 

12 

I 7 

1911 

814 

15 

I 8 

1912 

708 

II 

I 6 

i 9>3 

750 

17 

2 3 

1914 

833 

13 

1 6 

191S 

878 

17 

I 9 

1916 

663 

14 

2 I 

1917 

866 

9 

I 0 

191S 

666 

17 

2 6 

1919 

753 

18 

2 4 

1920 

744 

20 

2 7 

1921 

682 

24 

3 5 

1922 

720 

22 

3 I 

1923 

777 

31 

4 0 

1924 

744 

28 

3 S 

1925 

830 

31 

3 7 


acquired resistance to tuberculosis is the pre- 
disposmg cause of cancer He also pomts out 
that the sum total of deaths from tubercu- 
losis and carcmoma has vaned little m the 
past 30 years and constitutes 20 per cent of 
the causes of death after the age of 25 WTule 
mteresting, this opmion is wholly the result 
of mterpretation of statistics and lacks scien- 
tific data for its establishment 

It was suggested by Wmtermtz, Wasson, 
and McNamara m their study of the pathol- 
ogj-^ of influenza that it might not be im- 
reasonable to expect an mcrease m pulmo- 
nary carcmoma to follow the epidemic 
Moise feels that the proliferative changes 
which occur m the lungs of those dymg of m- 
fluenza, previously alluded to, suggest the 
possibflity of a causal relation between the 
two conditions WTiile expressmg no definite 
opimon m this regard, Simpson pomts out 
that the sharpest mcrease of madence m his 
senes of 139 cases occurred from 1918 to 1922 
and feels that this fact m itself might lend 
some credence to the theoiy of cause and 
effect between the two conditions Others 
noted the peak of madence before the in- 
fluenza epidemic and felt that no relationship 
existed 

The inhalation of tar products with dust 
from the streets has been suggested bj’’ 
Staehehn as a possible cause of lung cara- 
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TABLE L — LONDOIf nOSTETAL BTA TIg r X Cg POST 
MOBTEM BTUDT (Ama IHIPSON) 


mAlknist jrnnrthi /ouDd, tbers wu « peireO' 
Uge Increaie from In to 3 7 In 19*5 
Thoe figores tre ao ftriking Uitt Tables I 
itnd n w« rtpnxiaced 
Tbe KtAtii^ from s»«t bospftals where 
larje seHes bsve been collected ibow a rfndUr 
Inoease, but In most InaUaces the Gfora of a 
great maor yean an gr oup e d together so that 
the itory u not so rlvldly p or ti myed. In tha 
senes, as may be seen the most bcrcaae 
occurred from 1518 to 19** 

PATHOLOOT AWD HmOOEKESa 
TTieoredcally pdmaiy Inng cardootna may 
arise from the Hmnt of the broodd, the bron- 
chial mocoof or the almuar epfthe 

UmrL ConfniioQ has aiben becattse of sercnl 
misbterpcetatiooa. It now scans fairiy dear 
f>i«t many of the long t am ors whkh have 
been diagooeed as sarcoma were cardnoma of 
the undifferentUted cdl type and that mr 
coma of the lung is an otteindy rare concE 
tkm as pointed out by Wdler Klota, Ewiag. 
and others. Lftewtse ft b now fsiriy gen 
crmDy accepted that sqaamoni ceDed card- 
Domata may hare their origm in the bronchi 
and do not necetsarDy arise fnan tlveolL 
Ewing dearly describes three types of long 
arfoMM, ■ccoriiii* to Ftat. 

those arishig from the bronchial cfiUieDain- 
Thesc are ccenposed for the mortpart ^ 
gqoamcnis or cyfindikal crDs. With the 


former the structure b usually qdte 
throu^wut, wMe with the latter a grot n- 
riety of hotologicil pjfctures o ccur s. Ofajtnt 
tlon of bnnuhl leads to the tecoadair 
of atelectasis, bronchiectasb, and abscea 
formation. Neexosb of the tumor rn«» axj 
also occur as the bk>od np^y becomes im^ 

K e. Second those arumg from the trou- 
mucoos gisivft- TUs type b bxbSj 
found in the wall of the brondna. The itmc 
tore tends to be gland like and b co mp osed cf 
small cuboidal or polymmphous b 
some instmm the adoar structure imy be 
obscured bv tumor cells produdng finm-Ete 
proctssta. VtiialkiDS from tbe itrac 

tuie are IreqnenL “nilrd, those axiilag from 
the alvcofi. These may be cither <£ffase « 
multiple and nodular In tins type tbe ur 
vcsIcIm may be completely filled with mats 
of cell* of cubddsl, cyilndrical or sqaamw 
form with varying grades of ohllteratim of the 
vtafeal walb, or dilated vesicles may be 
partly fiDed with papDlary pfo^ectkiw en»- 
poaen for the moat part of cyuodricsl celb 
IVhBe admitting the theoredcal coocepdea 
of possible origin from the three senrea, 
SmpwpQ points out that the pohrmoiphlsm d 
tbe cells osoaBy makes inch a di\bkai Impoa- 
sible. In this m b In accord with Wdkr 
It Is rf mf f mmg tha third group that mod 
cEscunioc has WeHer baa nid that cf 

14 cases studied b none was there more thts 
presumprire erWenee of alveolar origin sad 
that this was on the bub of the presena of 
chraoJc fibroid pneumonia at tbe apparent 
site of origin. He states that both tin most 
fuDy and the least differe n tiated types msy 
be found in dose rdatkmihip to main brmchl 
and that all the intermediste /onus may be 
arranged in a logical series. He feds that ^ 
type of cells of whkh the tumor Is cempeaed 
b much more an ItuEostioo of its diflerentb- 
tion >ti«n of its predte bbtogoesis. lldte 
amnm in thb feeling and states that in gen- 
eral It b Impowible to determine tbe exact sKe 
of origin but that cross and miooscopkaJ 
evidence points atrongiy to a bronchial origin 
for moat of the tumors. 

Part and poidbly all of the diflicultyd 
exact determliiatkin of Uitogeneib arbes 
from the occ ur Tcnce of metaplasia In the 
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bronchial epithehum in the presence of m- 
flammation Moise pointed out that both the 
bronchial and alveolar epithehum of patients 
dying of influen2a showed striking and atj'pi- 
cal prohferative changes resembhng cara- 
noma It is not unreasonable to suppose that 
other irritants might produce similar altera- 
tion Another confusmg factor is the findmg 
of various cell types m a smgle tumor 

ETIOLOGV 

As with carcmoma elsewhere m the body”^, 
the cause of that in the lung is unknown A 
number of etiological factors, however, have 
been suggested Ewmg states that the chief 
one of these is tuberculosis and cites the ap- 
pearance of neoplastic growths m diseased 
lung tissues In this Barron concurs to a cer- 
tam extent m that he beheves that the m- 
creased madence is probably due to fore- 
running inflammatory conditions, the most 
important of which is tuberculosis In Adler’s 
senes of 374 cases only 19 had evidence of 
tuberculosis Of the 282 cases reported by' 
Ferenczy and !Matolcsy, 44 showed healed 
lesions at the apices, calcareous bronchial 
glands or, occasionally, old cavities Only one 
showed evidence of active tuberculosis In a 
senes of 246 cases, Kikuth found some ein- 
dence of tuberculosis m 22 but did not con- 
sider it of etiological unpiortance In Simp- 
son’s 139 cases from the London Hospital, 47 
showed some endence of tuberculosis, but in 
only' 6 was it an active pulmonary ty'pe Of 
the four larger senes, then, with a total of 
1,041 cases only 132, or 12 6 per cent, showed 
any eindence of tuberculosis and of these only 
a small portion had active pulmonary' lesions 
Grove and Kramer, m reportmg 21 cases, 
found tuherculosis present m only' i, m spite 
of the fact that the senes was presented from 
a large county hospital where the patients 
ordmanly' ran a fairly high madence of tuber- 
culosis From these obsen'ations one would 
conclude that the etiological relationship of 
the two conditions is not great 
Cherry' has expressed an onginal mew of 
the inter-relationship of these two diseases 
He beheves that carcmoma attacks m later 
hfe those vho have o\ercome tuberculous in- 
fection m earher years and considers that the 
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acquired resistance to tuberculosis is the pre- 
disposing cause of cancer He also pomts out 
that the sum total of deaths from tubercu- 
losis and carcmoma has vaned httle m the 
past 30 years and constitutes 20 per cent of 
the causes of death after the age of 25 ViTiile 
mterestmg, this opmion is wholly' the result 
of mterpretation of statistics and lacks scien- 
tific data for its establishment 

It was suggested by' Wmtermtz, Wasson, 
and McNamara m them study' of the pathol- 
ogy' of influenza that it imght not be un- 
reasonable to expect an mcrease m pulmo- 
nary' carcmoma to follow the epidemic 
Moise feels that the prohferative changes 
which occur m the lungs of those dy'mg of m- 
fluenza, premously alluded to, suggest the 
possibihty' of a causal relation between the 
two conditions YTule expressmg no defimte 
opimon m this regard, Sunpson pomts out 
that the sharpest mcrease of madence m his 
senes of 139 cases occurred from 1918 to 1922 
and feels that this fact m itself might lend 
some credence to the theory of cause and 
effect between the two conditions Others 
noted the peak of madence before the m- 
fluenza epidemic and felt that no relationship 
existed 

The inhalation of tar products with dust 
from the streets has been suggested by 
Staehehn as a possible cause of lung cara- 
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ocrorring tmong the miocn wre doe to i 
pulmoiuiy coDdltioo wildi tbej tWrfl^ 
the m e a t p»rt ai t honphcotramii. lonJnBt 
the bronchW ^indi. They coflected diti fcr 
a period of 9 yw* Iroea 1869 to 1877 
average numbCT ot men cmploved during thb 
time wai 650 and during thia period lyo died, 
Qsiafiy In an cmaoat^ slate bcrdeisg tn 
ca c h e d a. In jgit Atrateln nggated that 
poMlbly many of these cases were tnbercB- 
kaU or poeumocookala, and this cpinion was 
apparently partly aabstaotlated hj Saipe 
wlw condoded that the conditions were b 
part pneumoconkHla and In part actual lm)| 
maHyiancy Tbeae reports led Baircm to 
atate that these ttuoora woe no loofcr ned 


tat&oT naa Iq iM dfbi bua tlrictlj aboT« cha dMptrife, 

ooma but peoo^ u Uddog However Simp* 
ton pednti out u loggeative the fact that, in 
Hong Roog and Sngapon where the roada 
are not tarrej cardcuona of the hug fa very 
rare. He feels that the known potentialhiea 
of Ur at an Irritant, together with let wide oae 
to treating roadi, present a problem worthy 
of tcienri£ InreatigatloTL 

The InKafarimi of <dl chemical htmea, and 
Qgarette amohe bat aim been moidoned as a 
po^JSU cause but no proof la availahle. 

The theory of Inhalation irriuUvo etiology 
may be given aome credence from the fact 
that theae tumors occur from three to four 
times u frtqoailly In men as In women. 

No etiology would be com- 

plete without mention of the Schneeberg 
tnneo. For many jws the Brinea In the 
refkm of Schneeberg In Saiony have been pio- 
ductive of a racfloactmi ore containing iron, 
bUmuth, tin, tine, lead manganese, uranrom, 
cobalt and hi combination with aol 

plmi and •noJe- It to loo* ««o recopiijri 
that a great many of the mine workert de- 
veloped long diseases from which they sooner 
or later died As «riy as j 87W^^£;^ 
He« reported that 79 per cent of the cfcalhs 


In signing m favor of an imtative ause and 
wuro mw considered as Inflsmmstoiy cdoc 5 - 
thias. As a matter of fact, a cnmmlMian ha 
aahecqoentl^ again atuAed the cooditlon, sod 
the cocclosons arrived at and l e pcnt ed by 
Sfhatod Id 1933 and by Sehnsori and othen, 
(d 1944, aohAantlate ^ etriier bdlef that 
these turnon are in rcahty cardmu. A 
group of I $4 mlom was observed over a 
period of three and a half ytare. In thb thae 
•I of them died and of these 13 or 6i per cat, 
were diagnosed at aulopin u bavliig primary 
candnoma of tha long. If two who w bea 
out of the Tnlrw< arwral Trara, are cxdudeil 
the percentage it j 9 Dm^ tame period 
yfio 000 mine wojieia were also observed and 
DO evidence of caxclnonia was found. Sdnniyl, 
therdore, condoded that pulmonary csid 
Dotot was itm endanic in this regwn and that 
the cocdilloc was a tree cpithrHsl new 
growth, 

la Dik instance the pomlble caoKs are 
many The dust itself may be s factor 
Added to this is the chemkal cScct of the 
Tsilous Ingredients of the ore partkulsriy of 
the arsenic. Perhaps the radiosethity and 
the fungi whkh grow In the mina are au* 
tive factors. 

It would seem not nnreuooable to wf^wse 
that possfbfy all of the suggested causes may 
have some infloenct, and that as dkr pre 
dfeta, the coodltloQ may be found to be "doe 
to (i) an inhexitahle Intrinsic precEipoaitioo 
which may be activated by (*) a variety of 
duonic Irritatho factori. These may be 
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Fig 1 X-iay plate taken \pril 29, 1930, in. the lateral 
poauon This shows the tumor mass less distmctly m the 
postenor portion of the thorax 


mechanical, chemical, bactenal, thermal, or 
radioactive, but they have m common the 
abihty to mate proliferation m certam cells, 
regeneration, repair, hyperplasia and often 
metaplasia ” 

SYMPTOMS 



Fig 3 X-ra> plate taken June 24, 1930, following opera- 
tion showing narrowing of right thorax, clouding of entire 
nght side 


General systemic effects, M-hich usually ap- 
pear only late in the disease, are loss of 
weight, weakness, osteo-arthropathy, fever, 
rbills , cachexia, anorexia, and nausea and 
vomiting 

The signs and sjnnptoms of metastatic tu- 
mors other than those of the mediastinum 
vary with the part mvolved, the most pro- 
nounced bemg those referable to the central 
nervous system 


The symptoms vary with the location of 
the tumor and with its size and duration It 
IS clear, therefore, that a constantly changmg 
chmcal picture exists and that no symptom 
complex can be laid down as pathognomomc 
WeUer analyzed the records of 100 cases in an 
effort to clarify the direct relationship of 
physical signs and symptoms with the pa- 
thology found The symptoms which he 
enumerates are m the mam those noted by 
others Cough, pam, sputum, at tunes blood 
stamed, and dyspnoea are the four most com- 
mon ones due to the primary local pathology 
Less frequently and later appear cyanosis, 
dysphagia, stertor, and pleural effusion 
Mediastmal mvolvement, in the order of 
frequencjq produces cough, pam, dyspncsa, 
cyanosis, venous engorgement, recurrent la- 
ryngeal paralysis, hoarseness, mequahty' of 
the pupils, inequahty of the radial pulse, ab- 
dominal pam, dj'sphagia, and stertor 


METASTASES 

In this connection it must be borne m mind 
that the metastatic tumors not infrequently 
give nse to sjuuptoms m the new location be- 
fore the ongmad site is suspected of disease 
All obsen^ers are agreed that metastatic spread 
occurs indel}’' and m many instances veiy^ 
earl}'^ WeUer states that tumors composed 
largely of columnar or of undifferentiated ceUs 
metastasize widely and early while the cor- 
nifyung squamous ceU tyqie spreads chiefly by 
local extension, with late metastases to the 
regional lymph glands The non-comifjung 
squamous ceU tjqie acts similarly, although 
somewhat less restricted than the other 
variety 

Adler’s collected senes of 374 and Simpi- 
son’s senes of 139 from the London Hospital 
show a fair uniformity' of distnbution of 
metastases By far the most frequent are 
those m the regional lymph glands Fre- 
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Flf 4. T-nij pUta takm Febrwnr ,, ^ 

knbif om cnsn ltd*, Mpadallj u tb* bta Tha 
hlka ikadowi u« t* cppear b auBcr fiaL 

qtKDtl; involved, dao uo widdj KXttend 
portiooi of tlie ikelttil iTitem, the ttres. tod 
the lungi tod pleonu Uetutues to the brain 
ait not oncomnwa Tbote to other organt or 
parts of the body are ieti oomtant m not 

infreqpaent 

COI7X5Z 

From a study of many reported cases it Is 
obvioos that the don^n of mneas b ex 
trcjuely variable. In some a rapid downhID 
coarse occurs, with death withm a few weeks 
or months of the onset of symptoms. In a 
few instances it seems fairly dear that the 
condition existed for as looa as t or 4 years 
after the appearance of the mitral symptosna. 
A surpcislirgiy good lUte of health mav exist 
in the presence of these tumocs with icm of 
weight and cachfria appearins only in the 
late stages of the disease. The duration of life 
win depend largely upon the comphcatkms 
whkfa occur and on the extent and iocatfoa of 
the mctastasea. u. „ 

The obstmctloa of a bronchus by tumor 
with resultant atelectasb and bronchiectasis 
Dot only changes the dlnlcal and \^y find- 
iMTS bat with the added Intiathoradc sop- 
^tioo the symptoms become more pro- 


nounced and the course mocc rapidly dcmi- 
hlU In fact not a few of these cases have bees 
treated with the thought that the lecnndry 
condition was the primary one, the litter be 
log discovered only at autopry 


TTie diagnosb of primary cardncmi of tie 
lung in Its cailr sta^ b r^y made, largdj 
because of the Inaldjoas chars da~ of lU cowl 
It Is only by constantly bearing in mind ndi 

Tne clinic^ data are of uomeasoiriile vahe 
but with a constantly chan gin g coo dlti oo no 
criteria may be laid down Ihe hbtoty b 
often luggtstiTe, with the dry cough grada. 
ally becoming crudacllvc of il^hlfy Woody 
•puliun. Pain In the chest, while belpfal ra 
<&ectlng attention to thb area, la not e*pe 
cially characteristic. The roentgenogram U cf 
the grestest aid especially if the tumor b dis- 
creet and wdl out from the bflns and ibould 
be made with the chest In varioas poalLioea. 
The use of Uptodol Injtciioa into thehrosehas 
sriD sometimes ooUiDe a tumor which b other 
wbe obscure but b not to be atlrely rtSed 
upon because ol the technical difficohls sod 
b^Qse varioua grades ol enaouhiaent upon 
the lomeD of the broochua may give viriaWe 
resolta. 

As with any utrathoradc (fiagnortlc prob- 
lem, suppurative or neoplastic, srith the pos- 
sible exception of uncomplicated empyema, 
hronchoscojry U freqnenUy of the grait®t 
aabUnce. While this has not been widely 
practiced until coraparatlvely recently » 
early as 1910 Rbnon GdnucKl, and hlam 
reported rn«Hng t dlagDOsis of squaraotzi oU 
cardnonu of the hing from a Ut of tbsoe 
removed from the left lower broochui with 
the broacboscope. It b largely with the me 
of thb instiomait that earlW cQagooses may 
be made 

IJOenthal has been an advocate of ex 
nJoratory thoracotoz^ and Wop^ in those 
instancti In which a (Esgootb of mtiathoraclc 
pathology carmot be otherwise estiblbhed. 
TTib s t e ms a Juitlfiabie ptoctdnrt, for with 
tmproTHaent In siucsthcsla ai>d fn methods of 
approach, opoiiiig of tbe chest need rtot be 
attended wHh more danger than that which 
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accompanies any ma30r operation In this 
connection also, Adler’s far-sighted recom- 
mendation IS to be recalled 

The presence of a bloody pleural effusion 
not otherwise accounted for is strongly sug- 
gestive of intrathoracic mahgnancy, but m 
such a case the condition has usually already 
reached a hopeless stage 

treatment 

The treatment to be recommended de- 
pends, of course, upon the evtent of the 
growth at the time the defimte diagnosis is 
made For tumors which have already gone 
well beyond their onginal confines, palhative 
treatment of symptoms is almost all that 
remains to be done In fact many writers dis- 
rmss the question of treatment with the above 
suggestion, statmg that so far as it is con- 
cerned the condition is hopeless The recent 
increase in frequency and advances m tho- 
raac surgery have brought renewed mterest 
from chmaans and this m turn renewed 
efforts toward some curative procedures 
Brunn collected reports of 28 cases m which 
operations had been performed and reported 
two of his own On many of these the opera- 
tions in themselves accomplished httle, be- 
cause of metastases already present or be- 
cause of inaccessibffity whidi made complete 
removal impiossible Included in this group, 
however, were 5 cases m which Sauerbruch 
operated, and 2 of the patients were still alive 
and apparently well, 5 years and the other 3 
years after operation In some others a fatal 
pneumonia supen'ened when it was thought 
a complete extirpation may have been accom- 
plished In other mstances patients lived for 
as long as a year and a half before metastatic 
tumor or local recurrence brought about a 
fatal termmation 

Hamngton has recently reported operations 
on 14 patients with mtrathoracic mahgnancy 
Of these, 6 were diagnosed as sarcoma, 2 as 
endothelioma, 4 as adenocarcinoma, and 2 as 
squamous cell epithehoma Six of these pa- 
tients apparently had carcinoma vhich ongi- 
nated in the lung Of these, 2 on whom partial 
lobectomy was done were ahve less than a 
year after operation Two others had partial 
lobectomies for adenocarcmoma and died m 



Fig s N-ra> plate taken August 12, 1931 The hazing 
of tie nght thorax persists and there are no signs of recur- 
rence or of metastases 


less than a year of recurrence Of 2 patients 
with endothehoma, i sunnved less than a 
year and the other more than 2 t^ears 

These results, meager as they are, have 
changed the condition from one of absolute 
hopelessness, to one in which at least some 
effort may be made if operation is done reason- 
ably early As Weller has said “the stage at 
which carcmoma of the lung is diagnosed has 
alread}’’ been moved back from the autopsy 
room to the last few months of life ” This, of 
course, is not always true but it mdicates some 
progress 

For tumors located well out m the penph- 
eiy- or midportion of a lobe, extirpation of the 
tumor or a lobectomy, after a wide exposure 
would seem to offer the best chance for a cure 
It IS only reasonable to consider that at some 
stage no metastases haxe occurred and that 
removal of the tumor will eradicate the dis- 
ease The crux of the matter hes m an early 
diagnosis MTiether keener obsenabon and 
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FiV. 6. I%Ma|T«pb td bfai loMsa bu bco 

aadt (iroQfb cad tsaor cad pstiae* bdd «p*n. Oa 
rfcht be toB tem tc r>A» (be br j eAaa, <4 oe tk> 
We tbc eciD paft fa a cd uoc, 5 

more aderuite a*e oI nwhcnU-cl taisUitcd 
win bring thii tberat *01 proride in Intemt 
Ing Rody tome yem bence. A« pointed oat 
by Gnlttin tbe ndkul opentioa offers tout 
lupc of cure it present beciase of the id- 
vinccd stige It wolcb tbe diigoosb b ntuiUy 
mide. 

Tbe dotery tobectcony his been c»cd In i 
few Imtancei wbero re*ect(on w« not feiaible. 
It mmld seem to be most ippboible m those 
fn-c Iq wlucb tbe tumor bid ^md into an 
idjicent lobe or wfaere infection bis super 
vened is so frequently foBows tbe obrtructkm 
of 1 bronchus. 

Vinson his rectntly briefly reported some 
rtsnlii from tbe use of ridlnra lod deep 
\ ny therapy In broocblil cirdnotts- 01 lo 
pitiuU observed over periods virying from 
.1- .T/* A w* reported is 

from, ind i 
'Ihb Ust 
ndlmn ind 
tbe writer 
should be 


4 raoouis w zr» 
filUna rapidly s were not bcird : 
wu reported as apparently well 
one had hid treitinent both with 

■\.-ray 3>^ y**!* pre^^omly md 
feh that this type of therapy 


adopted. Othm ire ftrongiy of tie cpiikc 
thit this type of trettment hsi been erf w 
value, 

nwar or cah 

IVc prtBOit herewith i report of i cue of 
primary candDOua of the hmg on vdaB 
operation was performed foDowlm tbe esUb- 
hahment of tiw chagnews by begncfaosCTfrfc 

Wopiy 


A. S., 1 wbhc woman, ((ed 6j yecn, »ts r iUmJ 
to cc» orf ns (P J S.) A|)rfl s^ 1950, by Dt. 
Ns^ with 1 blctCTY of hcvisf hnl t njht fadtcthi 
cm^ foe the pcTOdlnj s yean. Tbe oocrt erf Ui 
OfnbU was dated m (oBowiac a cocne arf Pcstnr 
treaimesi for dof tiu. Sbottly alter tbe ewet «1 
ojaifb sbs b««aa to have Kvna maoid ipotxii abU 
had amr beexwpandsat bet wbith hr thit to ) 
■DOaths prtccdlac her coes^ to the hec^lul bad U 
tloua ben {dnb uahwd. FoctbcprcceSot^Bcclbs 
she had ben nneomfortaNc when Ma* 00 her 
side and for the cremtlni sMoths Uds ifniftoai 
had become coosuieraldy cajeavafedL At the d*» 
Dr Nafte waa eoncolied the yctgm wai fecad se^ 
tlrs for tn h er tU tidlH bm an X-ay tahsa la Kpra 
le^ Tvmkd a nnaded ibadcra at the Im ^ tas 
rl^t bang 

On s da brine to the hospital, ihs spfemd ts os 
la yocri phyriol ceadltl ee and. In bet, sridt trw 1 
Boriente bypertesrioa and tbs fia£a^ la lie 
che^ — • rssmHinT^*r**~ Tk 

naauDitiae of tha eheft meeJod Dotinoi ns^ 
aUe in the Mt hmf. Oa the rifht ride, a k' 
palnnent erf lbs psrtaasicsi solo with a eflaaodw 
orf the breath Kcmda was aolad at the base. Belb 
hou biaes deactsdrd vcQ wtsaHy ud thccbeA 
wall moved frteJr ee both ildea Ho lih* a®* 
beard, 

RxaaiaatkA of Um bsari was aeptlve- 

Abdoatisal enmiaatioo was ne^tin erupt fw 
iBfbt teademii over the (all bladder ana. The 
Urer «dje ctmJd be /»Jt on deep jwipati*, a» 
taxoth and sot teader 

X^tay hhas orf ths chest rerealed an sral *h»^ 
orf (oermaed denafty Wnf cppwreatly la eoctiet wRa 

tbs diaphrafOL. Funa t» the lateral poridoo shond 

the shadow hia£ jost poctcriof to ths fclfhest pw 

tVmerf thotflaphrifin Oi flooroscoplcoaarfnat^ 

the ibaxlow doseeadsd with tbe dlaptra**! ® 
hu^dratko and coaid not be separated frtn It by 
poritkoa. 

The posribrfUtr orf th* roediUoD s berfax an eca- 
aoe o e xu c cyit wet coeiridered and /lo cnbfc cetlf- 
metet orf s rh l n o eoc c us fttid was injected InCra 
denuaHy wilboat rmctkuL 

Tbe ^nitom was sefativa (or tnbercle bsHBI twl 
oOQtalo^ etreptocorcBs rtrldaaa. bt^adytie itrrp - 
tococcQi, and staphylococctta The red blood cooW 
waa 4 500,000 while blood eonat tA», end k*»- 
globls conieot po per cant Tba blood \\ assennaAs 



ALLEN AND SMITH PRIMARY CARCINOMA OF THE LUNG 


159 


reaction was negative The urine and stool analv'ses 
were negativ e 

On Maj s, a bronchoscopic examination w as done 
by Dr George Kreutz The instrument was passed 
djrectl> mto the right lower bronchus and as the 
terminal portion of this was approached a red fun- 
gatmg mass of a raspberrj appearance was visu- 
alized The marked bronchial irritation did not per- 
mit the taking of a specimen On Ma> 9, broncho- 
scopic esammation was repeated and a bit of tissue 
easd) removed from the tumor mass Dr F W 
Hartman exammed this tissue and described it as 
bemg composed of groups of mucous glands with 
masses of large ov^l and cuboidal cells havnng no 
particular arrangement The cells had large hj’per- 
chromatic nuclei but these were not abundant The 
diagnosis was pnmar}' carcmoma of the lung of the 
uniSerentiated cell tj-pe 

With the diagnosis established and with no signs 
of metastatic tumors, an exploratorj thoracotomj 
was advised, with the idea of resection of the in- 
volved lobe if this proved feasible 

The patient was discharged from the hospital and 
was readnutted for operation Maj 26 On Mav 28, 
after another 48 hour penod of observation, the first 
of the two stage operation was performed At this 
tune portions of the sixth, seventh, eighth, and 
mnth ribs on the nght side were resected, through 
an masion beginning m the imdscapular Ime and 
runiung downward and laterally to the midaxillary 
line The soft tissues were retracted, and with the 
lung kept well expanded by mcreasmg the pressure 
of the ethylene and oxy'gen mixture, the thorax was 
opened The lower lobe could be easily palpated and 
in its nudportion there was felt a round firm mass 
about an inch and three quarters m diameter com- 
pletely surrounded by lung tissue and entirely free 
from the lobe above and from the diaphragm below 
The panetal pleura was sbghtly scarified with gauze 
on the finger to promote formation of adhesions, 
the pleura of the middle lobe sutured to the panetal 
pleura by a row of mtemipted plain catgut sutures 
and the wound closed m layers It seemed quite 
hkely at the tune that resection would be possible 
Followmg the operation the patient suffered a 
fair amount of shock The pulse rate rose to 120 per 
mmute and the temperature to 100 4 degrees A 
transfusion of 650 cubic centimeters of atrated 
blood was given vnth considerable improvement 
The patient contmued to hav e considerable discom- 
fort m the chest with some respiratory embarrass- 
ment but by the eighth day after operation the tem- 
perature and pulse rate were normal On the twelfth 
day after operation the second stage of the opera- 
tion was performed Under mtrous-oxide gas and 
oxvgen anccsthesia the wound was opened About 
300 cubic centimeters of shghtlv bloody fluid was 
evacuated The upper portion of the ch«t was only 
partially sealed off by fragile adhesions and these 
also surrounded the lower lobe U ith the lung kept 
moderatelv w ell expanded by the gas, the lower lobe 
was held m the palm of the hand, and the root of the 



Fig 7 Photograph showing the scar of operation ex- 
tendmg from mK&capular to midaxillary line 


lung was visualized W ith the fingers and thumb 
placed well beyond the tumor, the pedicle was 
crushed m three portions and cut across with the 
radio kmfe Each portion was then transfixed and 
hgated with chromiazed catgut The end of the 
stump was treated with electrocoagulation and its 
two outer portions then sutured together over the 
midportion A smgle rubber tube was brought out 
through the chest wall through a small stab wound 
below the inasion and the mosion was closed m 
lavers The air was evacuated and the end of the 
tube placed m a water seal The patient was in con- 
siderable shock on retunung to her room This was 
somewhat reheved bv a blood transfusion The 
respiratory embarrassment which was considerable 
was greatly reheved by placmg the patient m an 
oxygen tent, ^^'hlle the immediate reaction was 
somewhat stormv , the conv alescence was on the 
whole quite good. The temperature ran an eleva- 
tion of I to 2 degrees for about 6 weeks after which 
It remained approximately normal Recoverv was 
comphcated somewhat by an arthritis of the right 
shoulder, wTist, and hand so that gettmg the patient 
on her feet again was a somewhat drawn out proc- 
ess Durmg this tune the lung had gradually ex- 
panded to occupv the dead space, the tube had’ been 
remov ed, the wound being well healed The patient 
discharged September 8, 3 months after the last oper- 
ation, havmg been afebnie for preceding month 
Three weeks after retunung to her home she de- 
V eloped a swelhng and redness of the operative scar 
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Comphcalions vitth rccffscry The 31 respi- 
ratory complications mth recovery' compnse 
one case of lobar pneumonia, 5 cases of bron- 
chopneumoma, 21 cases of bronchitis, and 4 
cases of pulmonary embolism 

Twenty-two of these were in males, 9 were 
m females 

The ages of the patients, according to 
decades, are shown m Table 11 


TABLE II’’ — SUiniAEV OF COMPLia'iTIOXS 


Lobar poeiunoma 
Bronchopneotnoma 
Bronchitis 
Pulmonary ccdema 
Pulmonary embolism 

Total 


Rccorenes Deaths 
X 3 

5 ro 

21 o 

o 2 

4 7 

31 3 » 


In 10 cases the operation was on the upper 
abdomen 

Twenr}’-three of the 32 cases occurred be- 


TABLE n — AGES IN DECADES — 
RESPIRATORY COMPLICA.TIONS, RECOI^ERY 

Cases 


Fint decade x 

Swxind decade ^ 

Third decade ^ 

Fonrth decade S 

Fifth decade b 

Slith decade 7 

Scvmlh decade 4 

Eighth decade 4 


In 12 cases the operation was on the upper 
abdomen 

Sixteen of the cases occurred between Oc- 
tober and March 

Pre-operative cardiac pathologj^ was pres- 
ent m 4 cases, pre-operative pulmonaty 
pathology, m 3 cases 

Comphcaitons resulting in death The 32 
respiratory comphcations with fatal endmg 
comprised 3 cases of lobar pneumoma, 20 
cases of bronchopneumoma, 7 cases of pul- 
monary embolism, and 2 cases of pulmonary 
osdema (at autops}’’ the cases of oedema 
showed healed tuberculous scars in one and 
chrome nephritis m the other) 

Autopsy was performed m 13 cases and 
confirmed the clinical diagnosis In 4 of these, 
thrombi were found m locations other than 
the lungs (m the -veins of the leg, scrotum, 
inferior vena cava, and the penprostatic 
veins) Twenty-three of the patients vere 
males, 9 i\ ere females 
The age distnbution is sho-wn m Table ITT 

TABLE m — ^AGE OTSTRLBimON OF 
RESPIRATORY COMPLICATIONS DEATHS 

Firit deaik 
Second decade 
Third cfecadc 
Fourth decade 
Fifth decade 
Sixth decade 
Sc\-TOtli decade 
Lifihth decade 


tween October and March 
There was pre-operative cardiac patbolog)’^ 
m 15 cases, pre-operative pubnonarY- pathol- 
ogy m 5 cases, and pre-operative cardiac and 
piinonary patbologj' in 4 cases Lesions of 
the heart or lungs or of both heart and lungs 
had thus been present before operation m 24 
of the 32 fatal cases, as compared -with 7 of 
the 31 non-fatal cases of respirator}^ com- 
pbcations 

It may be noted further that 19 of the 32 
patients who died of respiratoty comphca- 
tions were over 60 years of age, that 7 of 8 
patients with bladder or prostate lesions were 
over 68 years old, and that 5 had elevated 
temperatures at the time of operation 
Statistics from other hospitals Recent sta- 
tistics m the hterature are m many instances 
not wholly comparable for the reason that 
they are confined to certam t}Ties of opera- 
tions, to certain kinds of anaesthesia, or to 
certam respirator}^ comphcations 
Patey combined the statistics from 31 
London hospitals for 1926 and found that m 
54,253 operatiDDS there were 50 cases of pul- 
monar}’^ embolism, a percentage of o 09 
Forty-three cases followed abdommal opera- 
tions 

Aikenbead quotes Armstrong’s report of 
2,500 major operations in IMontreal, -with 
postoperative lung comphcations m 2 2 per 
cent, Featherstone’s report of 222 gastnc 
operabons in Bummgham (England), with a 
morbidity of 10 8 per cent, WTupple’s statis- 
tics from the PresbjTenan Hospital of New 
York 3,719 operations -with development of 
3 lung comphcations m 23 per cent, and 
^ El-W}m's 299 operations imder some form of 

I local amesthesia at ilount Smai Hospital, 

II New York, with pulmonar}^ sequehc m 2 7 
I per cent 



surgery gynecology and obstetrics 
respiratory complications following general anesthesia 
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Ckanl tiaCnatM ■ Aaa 

T his report is bstsed on 6^15 oper«tiofu 
In which genertl AnotbesU wu OBcd 
The dati. ue tsken £ram tbe records ol 
the PrtsbvterUii Hoipittl Chicago and cover 
the period from Jumary i 1911 to December 
1930 

Sa In 3 358 operatkm* the patlrots were 
males In 3^61 female*. 

Eftf TTte ages of the patknti ranged from 
a horn* to 9a yeara. 

ru anaHkeiic, One tboqaand four bon- 
drtd and fifty general incstheaias fall into the 
period before the diacorery and dlotra} ase 
of ethjdene In April, 1933 The techmqoe 
oaed during this time wu mtroos oxide gu 
and c jyg e ti tnductioti followed by drop ether 
or ether only lor InlaaU, with oo prnsHxainary 
ipedicarinn. From April 1933 to the end of 
the ytar 1930 5 169 gawral acentheriu were 
given. In a tio caae*, etbyiene wu oaed 
alone in 3445 ethyiene and ether were need 
in 14 case*, ktcai and ethylene in 8s case*. 
ethyisK and local and ether in 98 caaea, 
idtrous oskte gu and oxygen and In tio 
auei nitrous emde gu and ether 

PirUminaiy medlcatloo hu been used suur 
1933 The following drugs, tn the order 
ttamed, were the mart £re<penlW employed 
iDOrrfilne, rooTphloe and atropine, pontapoo 
rarc^ morphine and scopolamLoe 

Ritfird^ camfiicaiiont Sixty three pa 
dents devekped respiratory coc^iUcatlous 
following 6 619 operations. Forty fire 
were males, 18 were females Ttfi^-one oi 
thao patients recovered 3* died. These fig 
um I p resent a nwihkfity percentage of 0.95 
and a mortality per ce n t age of 048 for the 
total series of 6 61 9 operationv 
ad patients in whom any lung conipUc* 
tions developed within 30 days following 
opootkm hare been Indtided. Slaay ob- 
that respiratory compUattons 
doe to the anesthetic occur within 34 hooia. 
No attempt h« here been made to separate 


M. BrT*aJ 

those due to tbe anwthetlc from those due to 
other cause*. 

Thirteen of the cases of resplratofy cto- 
pUcatiems with 4 deatha, were in the i4p 
cases before April 1933 when cthyienc 
to be used 30 cases, with 38 deaths, or 
enrred in th^ 169 ate* of the later period 
(Table D (T“ correspcitNluig p er co taga 
are 0A9 and 0 96 foe the morblrnty' 0J7 ^ 
o 54 for the mortality ) 

tABLI L— AlfJ JlIim c AOOm USE) 
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During this period ai8 opcratloas wtn 
performed 00 the breast 1 14 on the vagina, 
and 604 touafllectomle* with no resnfcatofj’ 
cocQ^ariou. In 240 cSabetlc patients 8 
devrioped long co m p i katiops, 5 who had 
bronchltlj recovered and 3 died, one of Wiar 
poeujnoiua, ooe of pahoonary embdtan, sad 
ooe of brouchopneuroonla. 

Thiitv nine rf U» 63 respiratoiy uJ inpl^i*a 
tlon* occurred in the months from October to 
Matth. 

Ftom the standpoint of age, h may be af 
lotereat to note the oldi^ patient of the 
total scTKs (sged 93 years) who had nftrtw* 
oxide gu and oxygen tor drainage of e af^)e»' 
diceal tbseta* <&1 not have any respiratory 
compHatioo while the wtu i g e st natiwt (a 
two hour old infant) whj had ether ana*- 
tberia Uatlng 40 adoutes for repair of a Iar|e 
ventral berma, developed broDchopnettnsjm* 
3 weeks after the operatioD and <hcd on the 
twenty ninth dav 
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there exists a famibal type, with torpid, adi- 
pose asthenic habitus, which is predisposed to 
thrombosis and embohsm In such a subject, 
surgery could activate the thrombophihc fac- 
tors through various means by the cardiac 
debihty and the hypotension which usually 
follow operation, by producmg changes m the 
composition of the blood (Diaz Sarasola noted 
certain morphological, serobactenological, and 
physicochermcal alterations m the blood of 
patients after operation, and Walters men- 
tions changes m the cellular constituents of 
the blood after operabon as being seemingly 
concerned m the ongm of emboh) , or possibly 
through uoxEe provokmg reacbons in the en- 
dothehal cells of the vessel hnmgs Efforts 
have been made, but without much success, 
to link up the modem pracbce of mtravenous 
a dmin istration of medicmes with the mcreased 
prevalence of thrombosis and embohsm In 
Central Europe, war and postwar malnutn- 
tion have been blamed Franke expresses the 
opimon that the present alarrmng increase 
may prove to be a transient phenomenon, be- 
queathed to the world by the influenza epi- 
demic of 1918-1919, which, he suggests, has 
left behind a condibon of latent infecbon 
whose pomt of attack is the vascular system 
Other probable causes of respiratory com- 
plicabons followmg operabon are Pre-exist- 
mg cardiac or pulmonary disease, poor mouth 
hygiene, coolmg-off of the patient, aspirabon 
of stomach contents, decreased expectoration 
and poor ventilation of lung bases after opera- 
bon because of pain, disorganizabon of the 
abdominal pump mechanism by an abdominal 
incision producmg a tendency to stasis m the 
splanchmc vessels which predisposes to throm- 
bosis, and pneumostasis from the pabent 
lymg contmually m the dorsal posibon In 
my experience, bronciubs is more likely to 
occur in heavy smokers than m those who do 
not smoke or who smoke only moderately 
Diagnosis The physical findmgs in the 
vanous lung comphcabons are too well known 
to be repeated here, and the subject of diag- 
nosis comes withm the scope of this paper 
from only one angle In reviewmg the litera- 
ture smce 1924, one is impressed with the 
number of contnbubons deahng with respira- 
lory sequela; of surgical mtervenbons, and 


also by the apparent mcrease in their ma- 
dence Is this mcrease an actual one or are 
we examinmg patients more thoroughly? 
Keep rermnds us that an elevated tempera- 
ture after operation used to be accepted in 
most cases as due to the general course of the 
operabve wound, whereas we now know that 
it ts most often caused by lung comphcabons 
In respect to the apparent mcrease m post- 
operabve pneumoma, we may remember what 
Neuhoff pomts out* “the diagnosis of pneu- 
moma m very sick pabents is fraught with 
difficulty ” Adcenhead reports that of 81 
cases that were diagnosed pneumoma clmi- 
cally and that later came to autopsy, the post- 
mortem exammabon confirmed the diagnosis 
m only 51, or 60 per cent 

Prevenlion Smce postoperabve respiratory 
comphcations cannot m the present state of 
our knowledge be laid to the door of any one 
defimte and certam cause, our hope of pre- 
venbon must he m mebculous care of the 
pabent before, durmg, and after the opera- 
bon If the pabent's heart is already dam- 
aged, It must be fortified by digitahs Hen- 
derson found myocardial degeneration and 
decompensabon m 23 of 46 non-surgical cases 
of pulmonary embohsm Chflhng of the pa- 
bent due to the soap and water preparation 
and to aUowmg the patient to remam on a 
pad that has become wet durmg this process 
IS a source of danger that is sometimes over- 
looked Durmg the operation tissue mjury 
must be kept to a minimum, espeaally must 
one use care when remoxmg necrobc areas 
and hasmatomata 

The arculation requires speaal thought in 
the postoperabve penod The effect of the 
operation itself is to tend to decrease the rate 
of blood flow and to lower blood pressure 
Particularly do mtra-abdonunal mampula- 
bons interfere with the arculation After the 
operabon, the rest m bed and the muscular 
sphntmg of the abdommal wall because of 
pam act to slow down the blood flow The 
first steps toward encouragmg the circulabon 
are duected toward assurmg a sufficient 
amount of fluid m the vessels to make normal 
pressure and flow possible To this end, 
salme or 5 per cent dextrose solution may be 
mtroduced by hj’podermoclj sis in quanbties 
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TTie figure* of Stihuke from the Bruiden 
borg Glnlc tt Berhn ahcnr roplratory com 
plkitioiu ifter 3 5 per cent of vBfh»l 
operetkmi, liter 14. j per cent of kparotomle*, 
10 35 per cent of prottitectomie*, 9 per cent 
of ippeodcctomie*, ind 14J! per coit of 
betnli opcntioii*. 

Fuller analned the surgical records of 
Univenity College Hospital, London, for the 
^rar 1947 and found 124 pohnonary sequelc 
m 1,478 cases, a percentage of 8 3 per cent 
the mortality -was per cenL There were 
75 cases of broncbopneumonla, a larger nom 
btt be pointed out than In any of the recently 
publish^ aenet. In most of the of 

brppchopneunbnnta, the onset was cm the first 
or second day after operation a few case* 
began on the third day i on the fifth day 
Tiu aeries contains 9 cases of Infarctkm thU 
complication, he says, never occurs before the 
seventh day 

Eitclco The fmet ptrKeai leading to the 
(hSerent types of respixatoiy stajaelg of aur 
glcal opera tvB.i seems to be unkDOwn. Hie 
anesthetic ageit in Itself does oot tppor to 
be the determining faaor ance th^ cotn- 
pUcatloni have ocoured foQctwing local, 
spool, rectal, and vaeioos forms of Inhalatbm 
ancstheiia. Stahnke clabns a iugher mar 
tality frcicn hmg compllcatioca after pneco- 
loglcal operatiocis when ^aoal aiuesthesla Is 
nvH, Mtoiltc* fdted by Alkenhead) aoerti 
tbaf lung compUcatlflns occur as frequently 
after local as alter general ames t h e ala- It hu 
DOt been shown that the length of the opera 
tfem ti a factor 


The site of operatloa, on the other hand, 
appears to be Important The pacentaw Is 
high for laparotomies. This cannot be hdd 
to be due to opaatiro shoci sfoce Stahake # 
figures quoted are Mgh foe prostatectomy 
appendectomy arid especially so for hendot 
omy In Alkenhead ■ series more than half 
the respiratory cempUcatioos fcjlowed gastro- 
intestinal op«atkmi indodmg hemlaa. 

Initatloci in and about the structures sop- 
piled by the vifu* !• thought to be Important 
the fact that a large proportion of the 
opeialioos foflowed by polmo^ cotni^ 
have been upper sbdomliiil opeatlow 
(opports this view In Fiill«^s 181 


upper abdominal operatkmi accounted for 41 
lung comphcatkmi, t»£ per cent abam 
439 lower abdominal oper a tio n s were loOond 
by pulmonary complioitlons 47 times, ocjy 
10,9 per cenL In the OT cs e n t wtIm, u of tk 
63 surgical Interventasai that gave rbe to 
re^jlratoiy ccnrqDllcatlcHa were upper li- 
dmnina] operations. Nine were knrtr tb- 
domlnal opaationa. 

It is probable that pressure 00 the (fisphragm 
from tne Treoddeiitmrg postion TrmnttWij 
for a kog time plays a part hi pcododng hmt 
compllcatloiifl. Saline ln|ecti^ glvoi too 
frequently or repeated at too short Intonh 
are another ptoiable factor Moynihan diina 
that aente of the hmgs may be cnaed 

by large nUne Injections given for sbocL 

It b Rassnon s opinion that the Infccthf 
organisms gain entrance by tbe lyntphstk 
route and psM from the diaphragmatic lym- 
phatics to the thoradc dact and the great 
veins of the neck, and thence to the right 
heart to be filtered out by the hmgs. Cetkr 
and Hunt bold that Infectice b carried by 
BoaP anboO t hro o g h the lymphatics or by 
the blood stream from the dte of operawo 
to the lungs. 

Foss and Eupp believe that emboliim piays 
tbe cUei part In the prodoetkm of 
operative pohnonary comphcaticiDa. 'Ihey 
affirm infarctions (arinor emhoil) are Ur 
more frrmmari tti«n baa been gmeraHy sup- 
posed. According to publbhed reports, recent 
years have seen an astonishing fnen^ hi 
throtobosb and mIrJbm b both Europe and 
Amcrfca. Numerous tbeomes have been ad- 
vanced to «pl«b thb Increase, but a»c has 
won general acceptance. Kuhn, of the In- 
stibite of Patholo^ at Frdburg states 
bom 1914 to 1917 fatal embolbni fnattaed 
froeo 1 3 to 4.9 per cent, and that In 19^ 
thromb^b was found b every fourth body 
examined, btal cuibnUtm b everr twentieth. 
He tMnki that the b crease b to be opblned 
tnr tbe prokmgatioc of life b patients whh 
chronic of tbe heart. Ho states she 

that thromboib and emboHim are three times 
greater b padaiti with chronic heart cfiseaK 
after cystotomy petUmbary to prosutectoeoy 
after tbe —me operatkai on patients la 
good condhlnn. Dbi Sarasoia bdlcves that 
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senting a morbidity of o 95 per cent and a 
mortality of o 48 per cent 

2 Males are apparently more susceptible 
than females 

3 All patients developing any respiratory 
complication vnthm 30 daj^ after operation 
are included in this report 

4 There were 218 operations performed on 
the breast, ir4 on the vagma, and 604 tonsil- 
lectomies, without a respiratoiy comphcation 

5 In 201 fractures, only one patient de- 
veloped a lung comphcation 

6 Thirty-mne patients (6r 9 per cent) 
developed lung comphcations dunng the 
winter months 

7 In patients over 60 years of age, there 
were 19 deaths, 31 per cent 

8 In 31 patients, 49 per cent, there were 

heart or lung lesions pnor to operation, 24 „ 

of these died, and 7 recovered 

9 Site of operation is a factor as shown 

by the foUowmg 22 cases, 34 9 per cent, u 
following upper abdommal operations, 9 cases, "3 
14 28 per cent, foUowmg lower abdoimnal 
operations (dhermas), 9 cases, 14 28 per cent, 
following cj'stotonues and prostatectomies, 

S cases, 7 93 per cent, foUowmg kidney opera- 
tions, and 18 cases, 28 57 per cent, foUowmg is 
operations in other locations (see Table V) 


10 There were no cases of postoperative 
atelectasis diagnosed 
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of 500 to 1000 cuHc centnnctCTi or by the 
rectal drip method. In obeae patienU, 00 the 
other h j"^, and In padenta with a tendency 
to broodritl diatutWioca, the removal of 
from 100 to 500 cubic centuneten of blood 
from the drcolatioo may prove benefidaL 
Inhalatloo* of carbon dkimJe (1 5 P« 
may be Kls-en to atfamilate the mplrat ory 
center with ennaeqaent quicker eecooral of 
CIS Irom the blood The I nh i l a tlo m are con- 
Mtted for from 5 to 10 mlnnte* and are re 

ncated at half boor ooe,ortwoboariDterTala. 

itaafei in the long base*, c« Uuk« 

that the patient does not He too long in the 
doml portion. Systematic bed aerdiea of 
the anna and legi, atarted as (non aa prac 


dcable after operation have recdiTd icaae 
attention In recent j^rara. 

A Urge variety of dnm have been reenm- 
meoded in the prophytuls ol 
compUcationa, for their effect on the drcuh 
doQ, on the respiratory center an d «i 
pectoration of mucua from the air 
The older droja, aach aa caffone, camphor 
atrychnlnc etc., are wdl known and 
eaperieoce with the newer preparationa ai^ 
combinations haa not been wide enewfb to 
enaWc me to aay anything of valoc. 

ffUUKAAY 

I fn 6 fitci Inhalation anaathrtica. 6j p* 
tfcnti dcreki>ed lung complJcatioQa, repre 
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tree and did not find the panetal saccnli or 
vasa aberrantia to be increased in size or num- 
ber in cases m vrhicb the gall bladder was dis- 
eased or bad been removed In cases of cbol- 
edochobtbiasis and benign and mabgnant 
stncture, the vasa aberrantia were tremen- 
dously enlarged and sacculated, correspondmg 
m degree to the amount of dilatation of the 
duct, while the panetal saccub appeared to be 
absorbed by the wall of the ddatmg duct 
In the study reported here I wish to ascer- 
tain the effects of absence of the gall bladder, 
absent either in function, having been ren- 
dered so by disease although stdl present ana- 
tonucaUy, or absent m fact, ha^^ng been re- 
moved by surgical operation The physio- 
logical properties of the gall bladder, so far as 
IS known, have to do mainlj’’ with the concen- 
tration of the bile which enters it and with 
regulation of pressure within the bihary sys- 
tem, in other words, it is a reser\'oir for bile, 
and concentrates and expresses bile into the 
duodenum for speafic action on food (ii, 13) 
Nothmg defimte is known at present as to its 
relation to metahohsm of cholesterol Filling 
of the gall bladder with bile is dependent on a 
funcUomng sphincter of Oddi, at the duodenal 
end of the common bile duct, as shown by 
Winkelstem and Aschner in 1926, when they 
inserted a small glass cannula mto the papilla 
of Vater, thus keepmg the sphincter patent, 
and it was found that all the bde flowed im- 
mediately into the duodenum, the gaU bladder 
remaining completely collapsed 
Judd and Mann, and Maim later again, 
found that there was some dilatation of the 
extrahepaticpartof the biharj' tree after chole- 
cystectomy, dependmg on an intact sphincter, 
and that this dilatation did not occur when 
the sphincter was destroyed As to whether 
the bfliary tree following loss of the gall blad- 
der undergoes any changes which rmght hax e 
a tendency to compensate for this loss, or to 
enable it to take over its function, Judd has 
expressed the opimon that expenmental ein- 
dence seems to show that this is not possible 
He thought it more probable that when the 
gall bladder is missing the function of con- 
centrating the bile is ehminated, for the bile 
does not become concentrated in the common 
duct Results of Graham-Cole tests on pa- 


tients without a gall bladder seem to substan- 
tiate this belief, also (9) 

Mann and Potter noted an increase m the 
pressure in the common bile duct immediately 
after cholecy stectomy 

Sutton in 1930 in a microscopic study of 
the injected bde ducts of the choleo, stecto- 
mized dog came to the conclusion that panetal 
saccub enlarge and their epithelium as weU 
as the epithehum of the bile ducts, undergoes 
changes so that it comes to resemble the epi- 
thelium of the normal gaU bladder 

METHOD 

The u ork undertaken in this study v as done 
partly with matenal obtained at necropsy, 
from unembahned subjects dead less than 3 
hours Studies were made of both injected and 
umnjected speamens, exemphfjnng the nor- 
mal structure in the human being, the young- 
est subject was a fetus of 5 months and other 
subjects were m old age Livers of the monkey, 
dog pig, rabbit and rat also were studied In 
the injected specimens the method employed 
by Sutton was tried, but it was found that es- 
sentially better results could be obtained by 
omittmg the injection of gelatin, and perfusmg 
the organ with formahn while the specimen 
was fresh thus fixing it qmckly Hijection 
into the bile ducts of any gelatm-like sub- 
stance, under pressure of 100 to 180 millime- 
ters of mercury distends the walls of the 
ducts, and this has a tendency to efface all but 
the larger folds of epithelium hmng the tracts 
This X ery fact defeats the object of the study, 
that IS, to find if possible the true reason for 
the formation of certam foldings or xuUous 
processes in the epithehum of the bde ducts 
The cause of this exident change can be found 
and properly mterpreted only by close study 
of the sacciili and their smaller, ciecal diver- 
ticula, and such a study can best be made by 
examimng many slides of senaUy' sectioned 
ducts, both mtrahepatic and extrahepatic 
Otherwise, if a section is taken here and 
another there, and studied as representing the 
condition existing throughout the duct many 
faulty opmions and erroneous ideas are sure to 
arise After the preparation of many spea- 
mens by the injection method and their mi- 
croscopic study by senal sections, it was found 
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CHANGES IN THE BILE DUCTS AND PARIETAL SACCDLI 
FOLLOWING ABSENCE OF THE GALL BLADDER' 
rO B h' . S T yr coy, MJ> Kocuiei, UDonSOT* 

riK** h toaoT n* pg^htw 


T TTERNAN In i8w In hll tiie£i on the 
1^ inttomy ind physblogj' trf the Uver 
A V nvt thn fint comprebenrfvc detcrip- 
tion of the Intinute itructcre md functlooil 
activity o< the Ihrer and bQiary lyatem He 
wu the fim to describe a feir a ccea a uiy gland- 
nke ftractnm found lying entirdy vri thln the 
waQs of the ducU communicating with the 
lumen by numerous minute orifice*. In the 
pig, sheep and horse they currounded the wall 
completdy anastomosing within It and open- 
ing on the lumen from all cdes. In mao, bow 
ercT ther were arranged In two row*, on op- 
posite sides of the duct*, with the orifice* pro 
■erring the same reladonjhjp 
Tb^ in i 844 f by means of slinllar bjec 
tkms, observed that these structures oonsifted 
of brinddog clurten, terminating bequently 
in small cccal diverticul*. He coeddered them 
mucous glands cocnpanhle to the mefbomtan 
giand* of the eye. 

BeaJe, In iScd and again In 18S9 a/ter ex 
tensive reacarcnes devoted to the subject, con- 
firmed and extended the ohservatiociB of Klcr 
nan and TheOe. He was the hist to attach the 
term ‘parietal saccole” to the mucou* gland* 
ol Kienian and TheH e, coori deling them doctal 
diverticula rather t>i«n muoms gUndi. He 
found that they occurred In the camincm and 
hepatic dncta, and In all of the Intrahepatic 
branches as far (Sstal a* those measuring 1/195 
of an Inch (0 a millimeter) In <B*meter He 
found s1 w> thatalthooghinastomoslsbeCweeD 
parietal — cmll frequently occurred within the 
walls of the duct*, quite as often It took place 
outside tb<-m and within the pareadiyina of 
the liver by means of Irresular canals spring 
Ing from the tennmal cflxal diverticula. Beaie 
tbo«ht these occoH should be regarded a* 
(flvwti(^ lu which the bflc may he retained 
temporarily whflo It beconua lnspb»ted and 
probably ootera other changes In fact, be 
Tryjcd to regard them u srroplenientary little 
pU bl*Ai« appoidcd to the duct*. 


Holmes in 1911 describing the maora 
^ands of the bUe ducts anri gall MaiHiT 
quoted Sanpey’s descriptm of a syitm cf 
acceasory ducts connected with the bOe dortj 
proper He called these “va** iberrautli or 

vaginal bOe docts” of the Uver shhoogk 
these were first noticed and nsnwi by Wther 
Sappey thought theae to be dtber of vestiiiil 
embryonal origin or that they appeared la the 
process of postnatal atrophy afiecUng a par 
tkm of the Ever 

However paiietalsaccaHaodvasaabcnu- 
tia aasnme importan ce if coQsl dered m the Bght 
of work by Sweet, In 1994, when be reriero 
th* wrok of Beale and fu^er aatribuled to 
the tobjecL If according to the hypotheBi 
of Beale, these itructum were to be oonricl* 
ered a* accessory null giD hladdos, thtf they 
should show ^rn» chan^ dther functioeal or 
acatomi^ following cholecyitectcray la ss! 
mal* wilhoQt the gaO bladder mch u the 
botse, Sweet found the iccuH to be large tad 
nmnerous, wboeai In mlmaU with pH bhd- 
deta they were flattened and Incoropicnco. 
lo dog*, aftey cholecystectomy be noted « 
Inunethato rise In the value for cholesterol la 
the hiood, which returned to noimal alter 40 
daya, and was comldeTably below nornul in 
74 day*. Coiruddent with the fall hi cbcfestool 
of the blood, the parietal saccull odarged snd 
became hypertroptled. He, therefoce be- 
hevedtliat these itrocture* took error the ftnar 
don of absorbing cholesterol from the bile, 
wUch Boyd has dcmonitrated in the nocmal 
gall bladder In other words^ that the parictil 
sarcoU were actually snbsldlary gall bliddeit- 

Counsefler In 1918, ittbstantlatedthebeSef 
In the tortuosity and branching of the vas* 
aberrantia, and noted the curious fact that In 
the human V^ng practically aO the bfincbes 
of the bQiary tr« and the vaaa aberrantia 
arise from opposite side* of the duct aloog the 
Pth^ of the parietal soccuH He showed the 
dilating effects of obatrnctioo In the bfUary 
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tree and did not find the panetal saccuh or 
vasa aberrantia to be increased in size or num- 
ber m cases in n hich the gall bladder vras dis- 
eased or had been removed In cases of chol- 
edochohthiasis and bemgn and mahgnant 
stncture, the vasa aberrantia -were tremen- 
dously enlarged and sacculated corresponding 
in degree to the amount of dilatation of the 
duct, while the panetal saccuh appeared to be 
absorbed by the waU of the dilating duct 
In the study reported here I wish to ascer- 
tain the effects of absence of the gall bladder, 
absent either in function, ha\’ing been ren- 
dered so by disease although stdl present ana- 
tomically, or absent in fact, hanng been re- 
moved by surgical operation The physio- 
logical properties of the gall bladder, so far as 
is known, have to do mamly mth the concen- 
tration of the bile which enters it, and with 
regulation of pressure within the bdiar^’^ S3's- 
tem, m other words, it is a reservoir for bile, 
and concentrates and expresses bile mto the 
duodenum for speafic action on food (ii, 13) 
Nothing defiiute is known at present as to its 
relation to metabobsm of cholesterol Filhng 
of the gaU bladder with bile is dependent on a 
functiomng sphincter of Oddi, at the duodenal 
end of the common bde duct, as shown by 
Winkelstem and Aschner in 1926, when thej’ 
inserted a small glass cannula mto the papilla 
of Vater, thus keepmg the sphincter patent, 
and It was found that all the bde flow ed im- 
mediately into the duodenum, the gall bladder 
remaimng completely collapsed 
Judd and Mann, and hlann later again, 
found that there was some ddatation of the 
extrahepaticpart of the bdiarj^ tree after chole- 
cystectomy, dependmg on an intact sphincter, 
and that this ddatation did not occur when 
the sphincter was destroyed As to whether 
the bihary tree following loss of the gad blad- 
der undergoes any changes w hich rmght have 
a tendency to compensate for this loss, or to 
enable it to take over its function, Judd has 
pressed the opinion that experimental em- 
^nce seems to show that this is not possible 
He thought it more probable that when the 
gaU bladder is rmssing, the function of con- 
wntratmg the bde is ehminated, for the bde 
does not become concentrated in the common 
duct Results of Graham-Cole tests on pa- 


tients without a gaU bladder seem to substan- 
tiate this bebef , also (9) 

hlann and Potter noted an increase in the 
pressure in the common bde duct immediately 
after cholecy^stectomy 

Sutton in 1930 m a microscopic study of 
the injected bde ducts of the cholecystecto- 
mized dog came to the conclusion that panetal 
sacculi enlarge and their epithehum, as well 
as the epithelium of the bde ducts undergoes 
changes so that it comes to resemble the epi- 
thelium of the normal gall bladder 

METHOD 

The work undertaken m this study was done 
partH with matenal obtained at necropsy^ 
from unembalmed subjects dead less than 3 
hours Studies were made of both injected and 
umnjected specimens, exemphfjung the nor- 
mal structure m the human bemg, the j'^oung- 
est subject was a fetus of 5 months and other 
subjects were in old age Livers of the monkej*, 
dog, pig, rabbit and rat also were studied In 
the injected specimens the method employ ed 
by Sutton was tned but it was found that es- 
sential!}' better results could be obtamed by 
omittmg the injection of gelatin, and perfusmg 
the organ with fonnahn while the specimen 
was fresh thus fixing it quickly Injection 
into the bile ducts of any gelatm-hke sub- 
stance, under pressure of 100 to 180 milhme- 
ters of mercury, distends the walls of the 
ducts, and this has a tendency to efface all but 
the larger folds of epithehum hmng the tracts 
This very' fact defeats the object of the study, 
that is, to find if possible the true reason for 
the formation of certam foldings or rnUous 
processes m the epithehum of the bile ducts 
The cause of this endent change can be found 
and properly mterpreted only by close study 
of the saccuh and theu smaller, ciecal diver- 
ticula, and such a study can best be made by 
examimng many slides of senalh' sectioned 
ducts both intrahepatic and extrahepatic 
Otherwise, if a section is taken here, and 
another there, and studied as representmg the 
condition existmg throughout the duct, many- 
faulty opinions and erroneous ideas are sure to 
anse .Mter the preparation of many speci- 
mens by the injection method and their mi- 
croscopic study by senal sections, it was found 
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FIf BQt <hEtB wttli tAUtomcxlaf ru* •bemat^ 
ud partttal «KC<fi (Scppe^) 

that tbc itatc ol affalrt In the utunl, uimUa- 
tortcd stru am a coold best be lesrocd by 
inalcilly baUoUiKOUt 6Tition of the Umu« 
jy perfosoD with foantha, aod ao tobsequent 
Injectioa of tbe docti. 

Th^ ezperlmcQtal aide al tbe problem coo 
lifted m pedonniog cbolecytteaomy oa • se 
riei of oormal dogs. Tbe sdnub wen then 
killed at periods of 30 6e tod ^ days after 
operttioQ tod the p et fiae d with forma 
Im. Also the common docu of ratt, which 
potest tM gall bladda were ligated and the 
rati klDed 8 days after opentkin others wen 
allowed to die and death occoned la aboot 18 
days- 

OBSEtVATlONS 

Thirty days after cbolecyitectomy definite 
changes were noted In all t^ exlrmhepabc bOe 
ducts of the do* These changes were In direa 
proportKiQ to tw dBatatkn of the docta. Tbe 
IntrabepatJc docU, dtnaled m the liver propo- 
and fupported oo all rides by ihu noc-efiften 
tible ttoe, were coQspKocnts In thedr fallun 
to ihow tbe changes wmch were to erldeot In 
tbejr contlrmstioiu outride tbc hepatic sob- 
ttance, 

A diigrammatlc tefaeme of the citrshepatlc 
bfle durt together with the parietal *«mll 
snd tbc fystem of Tssa aberrsnUa, or vaginal 
bfle dneU, fa best described by Sappey 

^normal Intrabepatk bOc doct of tbe 
do* fa Imcd with tan etdomnar erJtbdhnn, as 
b^giD bladder (Fig J) Around tbe himen 
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of tbe dua panetal laccuh, cut at vuyin* 
Icrek, are sbown. Of tbae, one, s, fa art a 
acUy through tbe on fic» bv which It epau into 
the duct, and tbe others, h and c not oohe 
throQgb tbe onfices. On tbe upper nde of the 
doct IS a lacrnle, e cut at a lerel glvlog an ip- 
pearanct as though It might hare no cBrtd 
connection with the doct. Aroosd the extra 
bepatic bile ducta, as wtU u In thdr walk, 
particularly the wsU of the ctsninoo bOe doct, 
these stneturts are mn^ more Diuoemii, 
anaatoswring with each other pnsentls| 
amaB cmcal divatieula, and some having sber 
rant bfle docts leading from them. 

Marked changes place In the 

common hepatic bOe duct of a dog wltUn 30 
days foflowing c Lo lecy il c Uuin y DQatatMo 
of the sarroU was apparent and the so called 
fotdmg or vUlaa-llke proJcctloDa had made 
their appearance (Fig 3) Ate acEUledtac 
cula was sectioned fuat through the margin of 
Its opening Into the main duct. In the next 
acruu sectira tbe level of the cut was directly 
through tbe opening Into tbc saccule ao that 
two idlli, rimiiar to that at e were prodocti 
At the pofnt 4 an adiaceut saccule was icc 
tkoed ooae to Its ostium b and 1 appear in 
the figure as two mdependent aaccuU, and yet 
aerial aectiooi of them abowed dearly that 1 
emptied into b and that b opened dlrewy Into 
tbe lumen of tbe duct. SajxuU t and b were 
ermrinooua with each other and with tbe main 
duct through tbe ostium of saccule b Tbe Ir 
tegulanlics appearing within tbc saccuH are 
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Fig 3 Common hepatic duct from dog 30 days after 
cholecj-stectomy 

smaller aecal pouches cut through their simi- 
larly dilated openings These caecal diverticula 
are in evidence around the saccuh and duct, 
appearing as gland-like structures, but m 
re^ty they are sacculi cut at levels other than 
through their orifices 

At 60 days following operation, numerous 
sacculi surrounding the hepatic duct gave evi- 
dence of dilatation, and so-called mIIous proc- 
esses projected into its lumen (Fig 4, A and 
B) \\Tien serial sections are followed how- 
ever it appears that fold a and a' and fold c 
are not villi but are merely the walls of enor- 
mously distended sacculi, for these folds, in 
adjacent sections (Fig 4, B), meet, fuse, and 
form the defimtely isolated saccules Further- 
more, comparable conditions were encoun- 
tered in the aberrant bile ducts, as shown in 
the left side of each figure It is not difficult 
to see how a single section, taken as a cntenon 
by which to judge the true formation in the 
ducts, would be entirely misleading It is also 
easy to see how distention of these structures 
with a senusolid substance under high pres- 
sure would have a tendency to distort the real 
picture 

A section of the common bile duct of a dog, 
operated on go days before, illustrates the ex- 
tent to which this sy’stem of sacculi may de- 
velop (Fig 5 A) As one traces the bdiary 
tract upward from the duodenum, these be- 
come decreasingly numerous as the penphery 
of the liver is reached The structures which 
appear as folds or \nlli in the section are but 



Fig 4 \, Hqjatic duct of a dog 60 dal's after cholecj s- 
tectom> , B, serial m sequence from same duct as 

cross sections of the opemngs of the dilated 
saccuh and their adjoimng csecal diverticula 
A section of the hepaUc duct of a rat, the 
bde duct of which had been ligated 8 days, 



Fig 5 \ Common duct near the duodenum of a dog 

cholecystectomized 90 da>s, B, mtrahepatic bde duct of 
dog cholecjstcctomizcd 90 dajs Scharlach R stam for 
Upoid 
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tluit tLe »Ute of tfliJn la the oiturml undia- 
torted ftroctum amid bat be larwd by 
practiciDv IrnttnUncoui fhetdera of the tune 
by petfuwa with fonojJJn 4od no cabaequeot 
InJecboQ of the duct*. 

The ezpenmeoul tide of the problem coc^ 
lilted In performing cholecyttectomy oo • n- 
ria of Donnal dogi. The inlnuh were tben 
klQed at penod* of 30 6o and 90 day* after 
operatkd, and the liven perft ued with forma 
lift, Al*o the commai dacta of nia, which 
no gaH bladder were Dfited, and the 
raU kfUed 8 d*y» after opeatioo other* were 
ilkrwed to die, and death occurred In aboct 18 
day*. 

^ OBStaVATIOlf* 

Tbirt> day* after cbolecyitectomy definite 
changa were noted In all tbe citrab^tlc bUe 
ductiofthedog Tboc changa were In dl^ 
proportioo to the dllaUtkm of tbe dnet*. The 
intnhcpatic duct*, dtnited in the Uver proper 
and snpportcd on aH rida by thl* non-dirt^ 
ilble liwe were coomiowo* In thm failure 
to ibow the changa which were *0 evl^t In 
tlidr conunuatkau outalde the hepatic mb- 

*^^^lifrT*mmatlc acbemo of the citiahep^c 
bflt doct, tofrtte 
ud tb. lyatm U 

bDe dtjco, b bat docxlbed bj Sw<T 

UtUibeimUc bO. d.^ o( the 
I HqcJ tall columnar epithelium aa 

=) Aroundthelumen 
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of the duct parietal lacculi^ art at rtryof 
lereU, are tbown. Of the»e, oce a, » cm o 
actly through the orifice by which It open* bio 
tbe doct and the other*, h and c ■** 
thfOT|h the orifice*. On the upper lide a the 
doct U a aaccuJe, f cot at a lew giring m ap- 
pearance a* though it might have no <£wri 
cocnectioD with the duct. AruuDd the sin 
hepatic bCe duct*, a* well a* in their walK 
partkolarfy the wuD of the common bOe Joct, 
thfe mumura art much mote nomereni. 
tnastoeooalng with each other pre*o^ 
cmaD oecai (fiverticuii and »ocn£ having abtr 
rant Me doct* leading from them. 

hlaxked changa lud taken place In the 
common hepatic bOc doct of a dog within 30 
day* following choiccyitectoiDy 
of the memli wt* apparaat, and tbe 10 
folding or viUui-Iike projeetkm* had maoe 
thdr appearance (Fig 3) At a adllatriiic 
mU w** aecliooed fort through tbe margifl « 
It* opening Into the nrln duct. In the neb 
mM ■eetk* the level of the ent was dire<^ 
through the opening into the »cculc id ^t 
two vflU to that at c were pcoducol- 

At the point i an adlacent »accule w« KC 
tioned ckae to ita oatium b and < appear^ 
the figure ai two Irulcpcndcirt ncailJ and yri 
•erial *ct»ei* oi them ibowed dearly th^ * 
emptied Into b and that b opened dircety Into 
the lumen oi the duct Sacculi e and » were 
coDtintious with ach other and with them^ 
duct through the ottjum of mccnlc b Tm It 
regulaiitia appearing within tbe nccuil are 
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IS a similar arrangement, and at b, an aberrant 
duct or deep saccule -mtli cmcal diverticula ex- 
tendmg from its lumen, giving tbe appearance 
of folds between them In this case, 4 daj’s 
after operation, it is manifestl} improbable 
that these folds had ansen as a result of hy- 
perplasia m consequence of the recent chole- 
cystectomy It is more likely that they were 
the result of the lost reservoir capaaty of the 
diseased gall bladder which had been removed 
It IS impossible, in this bnef presentation, to 
consider all cases in which I have examined 
pathological changes in the biliary structures, 
consequently, only one of the cases m which 
cholecy stectomy was performed has been de- 
scnbed However, s imil ar findings were pres- 
ent in all cases studied at necropsy, and the 
results were practically constant m those cases 
in which marked increases in mtraductal pres- 
sure were manifest Infection has to be taken 
into consideration, but m an affirmative 
rather than in a negative way A dog’s cj'stic 
duct, the site of severe infection, and with 
mucopurulent matenal practically obstructmg 
It, presents the same appearance of folds from 
dilated sacculi as are found in other forms of 
obstruction or increased pressure within the 
ducts 

A diagnostic scheme perhaps most ade- 
quately illustrates the sequence of events in 
dilatation of bffiary ducts from intraductal 
pressure (Fig 8) Part I of Figure 8 represents 
a pnmary^ bile duct C with panetal saccuh B 
and a small cacal pouch A, the latter not 
seenung to commumcate with B Under the 
influence of increased intraductal pressure, 
from V, hatever cause, such as obstruction from 
calcuh, from carcmoma of the head of the pan- 
creas, or from loss of the gall bladder either by 
operation or by disease, changes are mduced 
such as are represented in part II This shows 
the commumcation between A and B The 
orifice of B openmg into duct C is mdemng, 
and the section makes the tv o opposite hps of 
the ostium of the saccule appear as tvo folds 
projecting into the lumen of duct C In part 
III the condition is a little more marked &\ en 
the small ontice of A appeanng as though 
bounded by tv o minute folds The next part, 
IV, of the drawing is simply a step further in 
the process, and is probably as far as the dila- 



Fig 8 Sequence of e\ ents in production of dilatation of 
biliar> duct (Huinphre> ) 

tation vould ever go m uncomphcated chole- 
cystectomy' If the obstruction is caused by 
caranoma of the ducts, or of the head of the 
pancreas, or by' impacted calcuh completely 
blocking the common bde duct the process 
passes rather rapidly' through the first four 
stages into a condition represented in part T' 
The last stage represents the condition in a 
se\ ere dilatation from obstruction, and can be 
expenmentaUy produced in a rat by hgation 
of the common bile duct This is the stage in 
V hich dilatation has progressed as far as pos- 
sible, and the steadily' increasmg pressure had 
flattened the once tall columnar epithehum 
until it IS low cuboidal in type This last ap- 
pearance IS what would be the memtable and 
constant result if the saccuh and \asa aber- 
rantia were not present to distort the picture, 
as re\ealed m the figures of bile ducts from 
cholecy stectomized dogs 

DEDUCTlOXS 

The questions to which I hax e endea\ ored 
to find answers resolve into the following Are 
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ptCKoti ewntltlly ideoUciI coocBtiooi. The 
nt poatenes do gill bladder bat u tbown by 
Hlg^ni, hu & Kcoodary plexm of bile docU 
turroundlng tbe hrmcfaci of the porUl von. 
In tbe ccmuDon doct of a rat, ligated i8 dlaya, 
the duct wu dilated from a diameter of x to i 
zniniiiieten to one of t 5 centiiiKten, Tlielm' 
ing epjihduso In tbls cue wu flattened 
greatly and aH taccoU bad dlaappeared. 

Id a dog fubjected to cbole^ectomy 90 
daya before tbe eojtbditrm of all be^^ 
dacti toi^ a heavy orflUint red when atdaed 
with arhariarh R for Upofd (Fig S B) Thb 
bpoid hu the double retractility of cbotesterol 
when ^rarcdnwl by Nkol prisi^ but on frac 
tional analyita b ahown to cootaln of a total 
of jjp»crcentfat only oh per cent choleaterol 
or In a proportion of i to 40. Thb tncnaied 
dqxwt of Bp«d In the hlHary epilbelluiD 
•enrtcd to be cocatant In all the do^ used in 
ihbwork. In normal dog* thbdtd not aecm to 
be the case and in a dog operated cm one ^ear 
before, the condition wti nmeh Ic* maited- 
Howem no attention wu paid to bow re 
cently the dogi had been fed, aJthoogb none 
of them had been fasted. Thb Upods wu 
pcesent In tbe epJtbdhim of all the bepaUc 
ducts ucoiE and aberrant duct*, even to the 
unaDat Hilary tubule*, u shown In Figure 

<B Gall bladdera of human beings, the rile of 

^estcToris, eSflered from those of dop m 
that the greatest amount of l^nid appeared to 
be In the mbepltbehal tlsgc 
Hie duct* of tbeae dogs whkh had been sub- 


jected to operation it wa* confloed alrooit eo- 
drely to the epfthddum The term "chclts- 
tcreau h o wever leems a misnomer for the 
oaditioo ''Upotb” b n»re descriptive of tk 
troe state of afialn. 

A number of obtervatioos have been msde 
on bik docts of human bring* nVnfi at nee 
ropiy withs a rtbUiefy gberri time iSte 
death, wheran vinous patboioglal coed- 
tioc* bad induced changes b the fafEaiy fy*- 

tea. Of these, a gToiq> of cases was obaemd 

In whidx operative cbolecystectoiny had been 
performed at some time, tbe most rceat one 
4 day* before, and tbe oldert one, o ytsn tad 
4 months before. Other patients had no cp- 
erativT cbolecystectoiny but had erperieocrii 
bterfertnee with the reservoir capaaty of the 
gall bUdder owing to tbe presence of stooei, 
or of disease without itooes, amoactlag b 
•om* instances to what ooe might term 0001- 
pletc kas of lonctiou. Stufes were made ef 
three cues of malignant obstruction of the 
bile ducts b whkh the gaB bladder wu >p- 
parently b good coodltion 

In hepatic ducts of a patient wbo had under 
gone cbolecystectoiny 4 days previous to o 
aminadon coocQtlons were encountered re- 
sembling markedly those desmfbed for the dog 
(Figs. 6 and 7) Definite folds are shown, but 
thm are only tbe walls of a dilated saccule cut 
through its orifice at c Just to the left, at i 
(Fig 6) Is either a separate saccnie or a part 
^ the oae marked s so acetiooed u not to 
show its ostium in the duct In Figure 7 it a. 
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sections stained -mth mucicannine, they never 
contain mucus in any greater degree or amount 
than the cells limng the mam ducts and gall 
bladder 

From the standpoint of climcal and practi- 
cal apphcation, the findings in this study re- 
solve themselves into those changes contmgent 
on increase m pressure in the bihary ductal 
system, from any cause whatsoever, the extent 
of these changes being in direct proportion to 
the degree of the obstruction Tlie increased 
tension following cholecystectomy is one 
which progresses until equihbnum is estab- 
lished between the dilating abihty of the elastic 
tissue in the v all of the ducts and the point at 
which the pressure is such as to overcome the 
sphmctenc mechamsm at the duodenal end of 
the common bile duct, at which time the bile 
IS expelled into the intestine In other words, 
if this sphmctenc mechamsm, which is neces- 
sary to fill the gall bladder, were not present, 
and the bile had a free, unobstructed pathway 
into the mtestme, there would be no ddatation 
of the biharj' ductal system and consequently 
no distention of the saccuh 

SUiOIARX AND CONCLUSIONS 

1 The villus-like folds found in the bile 
ducts followmg cholecystectomy are depend- 
ent on the presence of saccuh, or vasa aber- 
rantia, in the walls of the ducts 

2 These \alh are not hjqiertrophied folds of 
epithelium, but the walls or lips of the ddated 
saccuh, or vasa aberrantia, sectioned through 
the orifice by which they commumcate with 
the mam duct 

3 These folds do not appear in the mtra- 
hepatic ducts followmg cholecystectomy as 
they do m the extrahepatic ducts which can 
ddate easily, consequently, there seems to be 
no eiudence that the ducts and saccuh take 
over the fimctions of the lost gaU bladder If 
the latter were the case these changes should 
be noted m the entire sj stem of ducts simulta- 
neouslj 

4 Obstruction of the bile ducts, with a nor- 
mally functioning gall bladder present, pro- 
duces these same changes, and if superim- 
posed on an operative or spontaneous chole- 
cystectomy' It accentuates them Seiere ob- 
struction wdl produce \ery bizarre appear- 


ances of the bde ducts, even those supported 
by' hepatic parenchyma or dense connectixe 
tissue 

5 Identical changes can be produced by' 
ligation of the common bde duct of the rat, 
which does not possess a gaU bladder, but does 
possess a system of saccuh and secondary' bde 
ducts 

6 There does not seem to be any' epithehal 
actimty', as regards hy'pertrophy' or hyper- 
plasia, m response to any' physiological de- 
mand 

7 The changes are brought about mecham- 
caUy' by' intraductal pressure from obstruction, 
or from loss of the resen'Oir and expansde 
properties of the gall bladder 

8 Obstruction by caranoma or by calcuh 
impacted m the common bde duct and al- 
lowed to remam, produces effacement of the 
saccuh, ddatation of the ducts and vasa aber- 
rantia, and finally' flattemng of the epithelium 
from columnar to a low cuboidal type 

9 There do not seem to be any' true mucous 
glands m the walls of the common bde duct, 
from the pomt of entrance mto the duodenal 
wall, up through the hepatic and intrahepatic 
ducts, the only' structures present are panetal 
saccidi and vasa aberrantia, lined with the 
same type of epithehum as the ducts, and 
hax'mg the same functions 

10 Appended to the bihary' ducts are pan- 
etal saccuh and vasa aberrantia These latter 
may take ongm from a saccule or directly' from 
the duct itself They' may or may not anasto- 
mose with another similar structure over 
rather long distances 

11 A panetal saccule may be a simple 
evagination or may hax e secondary' cajcal di- 
verticula ansmg from it and communicating 
with its lumen 

12 This phase of intraductal pressure may 
play' an important part m infections of the 
bihary' tract, and in the disturbance of meta- 
bohc functions of the hver if the organ is al- 
ready' badly' diseased 
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there any atroctura tioni the bOe ducts which 
tend to aasume the funcHoni of the gall blad 
der In its absence’ Do the parietal Mccuh and 
vain aberrantia In the absence of the gall blad- 
der ondergo hvpcrticiphy aj>d carry on Inspia- 
satkm d bDe’ Hith^Q changes have been 
noted in the lining epithdlum of the extra 
hepatic bile ducts, mterpreted as a rcactfen on 
the part of those itructurei to enable them to 
amirpe the anatomical appearance o( the epi 
thdiom of the gall WaddCT and, along wfe 
this change, to aasnme also Its physiological 
functions. These cjueations have answered 

rather affirmatlNTly by some workers, mlog 
dogs in their eaperiments. but im study has 
been made »o far at I am aware of such 
changes In man 

The changes which have been noted follow 
ing cholecyatectomy in dogs should of necea- 
Btv appear simultsneciusly In tB the bOe 
dads, both Intrahcpatlc aetd extrahepatk. As 
shown in the miaoscopfc seetkoa of Ue ducts 
of cboiecystectomlxed dogs kfUed at periods of 
30 6e and 90 dava after operatioo, tbeae 
changes are coosuntly noted in the ertrahe- 
pstic docts, but never in the latrahepsUc 
doda, that IS, those completely aumnatM by 
hepatic parenchvTQt If chok<7stedomy was 
not accompaoiei by obstnjctWL In one dog 
which had undergone choiecyitectomy i year 
before, but with added obstruction a^ i^ec 
tkm severe enough to result in pradkally com- 
plete atrophy of one kbe of the Uver these 
change* were noted in the LotrahenalJc ducts 
also but only In thoae m which the aectkms 
pwated thmogb parietal aaccull or van aber 
rantla. Tb eief ore, the extraheroUc ducts, 
which are eaxQy iSxtensfble are the ritoatlona 
most ppopfrioris for the devdopiDent of these 
changes. The altemsting tfllaUtkm from dia- 
(cntloc With bDe beid hack by a ftroctfoning 
midndcT of Oddi, and the subaequent recoil 
by the elastic tissue in the wall of the duct 
when the sphindciic mechsnism b forced to 
frt go Is the method by which these chioge* 
a« wrought 

I have never been able to find mitosis, or 

rat In the of 

linin* the duct* end Kccnfl, fa, I twflevc, dM 

l^reconofthc elutk tf»ue tn the of 


the dud- In the exlrahepatlc bOe ducts of He 
rat which has no gall bladpder dmTItr oxif- 
tlons were noted on the increase of teniioD dw 
to ligatkm of the commoo bile dact. lAhen tiie 
dud of the rat was ligated for 18 dsji, couS- 
tkiQS conespopifing to those seen in miBgraitt 
obstruction in man wer e encountered. 

In man these changes were likewise (mnl 
foDowjng cbokcyileclaiiiy and were more no- 
ticeable If obstruction was su peri m posed. 
They are also found if obitmetfoo h thccoly 
pathological condition and if the gall bladder 
(s present and fnnctlooiog It would ippesr 
that dilatation resulting from incretsed intra- 
ductal tension is the mote probable theory 
which can safely and accurately account tor 
tltt changes In the billaiy ductal lyateni. Fol- 
knring i^lecyatcctomy both rhdcsllr and 
experuneii tally there fa groas dHatation of tk 
eitrahepatlc duds, as weD as a slight Incrtaje 
mlcxoacxipkally in the amount of elastic tiKe 
In the walfa of the docts. 

Id iDOst textbooks on histology wherein the 
bOiary docts art described, there ts tHoafly 
reference to and Dloatration of the "glsfidj ef 
the ducts. From the serial secdoes of tk 
aenacn bCe duct where it mten theduodtsal 
wall on up through the bepatk and intrsk- 
patJe bfle duds in msn and dog and rat tk 
only struclurea present in the willi of the 
duct* which might be interpreted u mnow 
glands, are the panetal sacculf wfti tkfr 
CKcal diverticula or visa iherrantia. The* 
strodorea, when sectiooed at levels not show 
log Ihdr communication with the hnnen of the 
mam duet resemble glandular dements, but 
If studied and traced through numerous serial 
sectiona, they win be recognised Tbeydond 
resemble true giands. they dilate Jiat as do the 
bOe dneta, from obstruction, and the epithe- 
lium exhibits the same fat-absotptfve prof**' 
ties u that of the epitbellam of the bile docts 
and pU bladder These fads, taken In cofr 
alderatioQ with the apparent increase of the 
itrodurei in cases of portal oirbosis, seem to 
danonslrate rather ■ilifadorfly thdr doctil 
properties and reUtloQshlp and that there art 
no such alroctures ts true muctMs glandt « 
the bfle ducts. True thdr liolog c^thdfom 
aecrates mucua, and so does the cptllidium^ 
the ducts and gall bladder but as shown by 
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T he gift to observe accurately is given 
to few, but the gift to interpret ob- 
servations properly and to apply them 
effectively m the solution of confronting prob- 
lems IS given to only an occasional student 
Ambroise Pare (1509-1590) was the first, so 
far as is known, to note the beneficial effects 
of maggots in suppurative nounds D Hie- 
ronjmaus Fabncius (1634) also noted the ef- 
fect of maggots on wounds Zachmann (1704) 
made the first attempt to mqilam the ongin 
of maggots m nounds D J Larrey (1766- 
1842), a famous militaiy' surgeon of the 
Napoleonic armies, obser\md maggots in the 
wounded, and J G Mdlmgen made a similar 
obsen'ation m 1809 hlore recently, m the 
United States, Shafer, Cnle, and Martm spoke 
of this disgusting infestation and noted its 
henefiaal effects, while W W Keen called 
attention to its occurrence durmg the Civil 
War These are apparently the only notes m 
the medical hterature concemmg maggots in 
suppuraPve wounds In modem hospital 
practice, such infestations occur from time to 
time and are looked upon mth disgust and 
shame Mani surgeons have seen maggot 
infested wounds but few have realized their 
possibihties 

J F Zachanas, of Cumberland, Maryland, 
a surgeon m the Confederate Army, was ap- 
parently the first to utilize maggots success- 
fully in the treatment of suppurations His 
erpenences however, seem to have been for- 
gotten until thej were duphcated by the late 
William S Baer To our knowledge, Zachanas 
and Baer are the onlj obseiwiers who have 
realized the significance and possibilities of 
the use of maggots and are the only ones who 
have made a practical apphcation of this 
agent in the treatment of suppurative wounds, 
a method new in pnnciple, for here neither 
phvsical nor chemical antisepsis in the com- 
monh known forms is attempted, but instead, 


there is mtroduced what Baer calls a \nable 
antiseptic 

Following a battle m 1917 , durmg the World 
War, Baer observed two soldiers who had 
sustamed compound fractures of the femur, 
and large flesh wounds of the abdomen and 
scrotum They had been lost on the battle- 
field for 7 days, without water, food, or medi- 
cal attention To his great surpnse, their 
condition, save for that mcidental to hunger 
and thirst, was remarkablj^ good Closer 
mspection revealed that their wounds, which 
presented pmk granulations, practically no 
bare bone, and only a few streptococci and 
staphylococci, were filled with thousands of 
maggots 

For ten years, Dr Baer thought of this 
expenence, and finally m 1927, he put his 
observations to practical use m avil surgeiy 
The story of Baer’s straggles with, and the 
surmounting of the problems which arose m- 
cidental to obtaimng a continuous supply of 
sterile maggots, and their apphcation to 
surgical problems, is stranger than fiction 
His experiments to show that the maggots 
can successfully contend with any infecting 
orgamsm, save tetanus, are masterful The 
meticulous technique he developed for the 
culture of the fly larvae and their clmical ap- 
pbcation has been recently pubhshed, post- 
humously, in great detad, and will therefore 
not be gone into at this time 

We had the good fortune to nsit Dr Baer 
at his Clmic m the wmter of 1930, and were 
so impressed with his results that on the basis 
of our report, the iledical Board of the Hos- 
pital for Joint Diseases set aside twelve beds 
and all the necessary laboratory- faalities to 
investigate this treatment Although our 
mvestigation has not been earned on for a 
sufficient length of time to enable us to render 
a final report, w e feel justified m making known 
our expenences and obseiwations 


iRcad before the Orthopedic Section Ne^ Fork Acadcinj- of Mcdicme, December iS itj^i 
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Fig 2 Fl> cage co\ered on fi\e sides with 6ne wire 
mesh while ^e front is co\ered with scrim fitted with a 
sleev e for con\ ement entr> The size of the cage is such as 
to fill an entire compartment of the mcubator 

keep these pads ^ell moistened Besides the 
hone} , yeast, and water mixture thin folded 
slices of beef about 2 inches square are placed 
in the cages The beef ser%'es as an essential 
source of food, for Roubaud has shown expen- 
mentally that m the absence of nitrogenous 
substances, the production of eggs does not 
occur and the flies remain sterile, although their 
h\es are not shortened Furthermore, he has 
shown that chemotropism plays a part m egg- 
la}nng for which the stimulus is best supphed 
by meat These foods are placed m the cages 
as soon as the flies begin to hatch 
After about 7 to 10 days, egg la}nng begms 
The eggs are deposited in the folds and on the 
dark under sides of the meat The meat with 
the eggs may then be stored m the ice box 
at 40 degrees F for as long as 24 hours, or 
sterilization may be earned out at once At 
any rate, one should wait several hours before 
stenlizmg the eggs, for the hatches from eggs 
that are stenlized immediately after la}Tng 
are not as large as from those m which there 
has been a delay of several hours The eggs 
are carefully picked from the meat with a 
wooden applicator, placed m a small amount 
of cold w ater and the clumps of eggs are gentlv 
broken up 

The apparatus (Fig 3) for the sterilization 
and washing of the eggs is prepared as follows 
Gooch crucibles are lined with pieces of muslm 
covenng the perforated plates and extending 
half was up the sides The crucibles are 
covered wrapped and stenlized in hot air 
at 160 degrees C for i hour For the stenhza- 



Fig 3 Apparatus for sterilization of eggs consisting 
of a Gooch cruable lined with a piece of muslm cocenng 
the perforated plate and extending half wat up the sides, 
fitted mto a filter tube which is suspended b> a triangle 
o\ er a tnpod The lower end of the filter tube is fitted with 
rubber tubmg which can be clamped bj a pmch-coch 
\ waste beaker is placed for the filtrate. 

tion process, the cruables are fitted mto filter 
tubes which are alwa}s kept m 5 per cent 
phenol solution These are held suspended by 
means of tnangles over tnpods with beakers 
imdemeath to catch the filtrate The narrow 
lower ends of the filter tubes fit mto pieces 
of rubber tubmg which can be clamped by 
means of pmch-cocks MTien this apparatus 
has been set up, about 1,000 eggs are poured 
mto each Gooch crucible The water is al- 
lowed to pass through and the rubber tube is 
closed by means of the pmch-cock The cru- 
cible is tben completel} ^led with the stenhz- 
mg fluid, its surface is flamed, and the cruable 
is covered The eggs are sterilized for one-half 
hour m this solution which contains 1 4,000 
bichlonde of mercur} , 2 5 per cent alcohol, 
and 03 per cent h}drochlonc aad At the 
end of the allotted time, the sterilizing solu- 
tion IS dramed mto a waste beaker and the 
eggs are washed with about 5 ounces of sterile 
water The mushn with the eggs on its surface 
is then transferred with sterile forceps from 
the crucible to an Erlenmeier flask contam- 
ing sterile food 

The sterile food consists of 10 per cent 
Bacto-hver and i 5 per cent of agar m dis- 
tilled water Tw o and a half cubic centimeters 
are measured mto each Erlenmeyer flask, 
which is plugged with a muslin-covered cotton 
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Flf lawhmfp mJiktd bart»n>x*tly by 
ihwa Lmo Oma- tb* koweroMt 

mtttti fccika to «bidit{tcUie^»ct beaten VC {nauIlKt 
to imtctabi tbe ustwntvt It 75 tobademea F ObUm 
back van tbe "rVUV- cos^iarCiMBC b tbe tb ai vioaljt 
lo lb* itn^ W tbe tDcobalor an rau to «bkb rm^^nr 
(btro b towT b ta be cecwectad by pipa tv v^obtlea 
P ina al vittT ar* pkaced oa tba « (b* efectrk i^aca 
baaleo to tbe hamldhy ( jq per cant 


TtCSlftQm or THE CtTLTUSE OT UAGOOTS 


The fint problem m to coltare the maggot 
of the bknrty NotwitheUndmg Eeert de 
tilled tedmique, a great manj' difficolUea 
irere encematered, for alight variatbmi In 
temperatare, bumkBty vcnlllatktn, and feed 
ing resulted m dcdmaticKi of tbe lliei and the 
iterfToatkm of the egga was a problem in 
ItseU As a rcault of our •tudiea, we have 
e%T3lved OUT own technique, whkh Is based on 
that of Baer a and lU modibcation by Edward 
F Roberts.* 

\\ e utIUic for the breediiig of fflei a wooden 
maibator (Fig i) with gUsa oda and dooj^ 
mrtsoring 14 Inches wide, sS Inches deep by 






75 inches high. It b divided boiizootiDr ate 
three sections by perforated ihettj of nl 
vanlaed iron Under the loarennoit seetbe 
there b a compartment In which there ire 
(natalJed thermostatfcaKr controlled electne 
apace heatera, which ™fnt»hi t teopentare 
of 75 to 80 degree* F Pans of water are jJicid 
on the top of the electric heater to Inamt 1 
humidity erf about jo per cent icotllitwe 
b maintained by a motor dnren bioww a»- 
nected by aeroal vents to the top of dw 
incubator The blower b so arranged that h 
draws out of tbe Incnbator air which eoteo 
by way of two bolea, one on etch tide of the 
b^ and leave* thmngfa the venb In tbe top 
By plugging one or more of these vmb the 
degree of ventflatloo may be cootrofied. Dec 
trie bulbs on the OQtaldeof tbe locuha tor sup- 
ply the neccaaary light. 

After several months trial, we abindcoed 
the use of the imall cages derbed by Di 
Baer for bourin* flits. These were 
by larger can (Fb 1) erf wceda 

frames, >0 by 55 ^ 18 inches, covered on 
five tide* srlth fine wire mesh. The froQt of 
the cage ta covered with saim fitted with a 
sleeve to eeahle ronvenieat atty Ihelarjcr 
cages are verv lalbfactorr as a tiine-«^ 
devKe in the fetdinc and handling of the ffies. 
FurlheTTaore, the life of tbe fBes and their 
fecundity b Inoeaicd. 

Chir cip ctieaice with these cages co afinps 
tbe obaervatlona of Roubaud, who has ihowa 
that In larger cages, longerltv b lacrea^ ^ 
egg lays are more numeroui. He has DOttcea 
that In small cages wmg* break reaiffly thoi 
interfering with flight and resulting In lessen- 
ing of metaboLam. It also appears that (he 
aciivlty Incidental to flight aids In the th- 
docnlnal cootraetjons necessary for the depwl 
t»n of cggi. 

The flies art fed on a mixture of itranw 
honey and water in the pfoportkm of 6 tw 
ipoonfub of hooey to 300 mblc centhnetert 
of tap sratCT To thb b added about cw- 
fifth of a cake of yeast Medittm thick pwh 
of gauxe are tboronglily soaked with iHi 
iiuxture and pbeed In petn dishes In the bo( 
tom of the ages. Thb nurture b renewed 
about twice a week. On the other da>% "d 
fidcDt water fa added to the petri dishes (0 
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Fig 3 

Fig s Case i An extensiv e osteomyelitic m\ oh ement 
of the nght tibia and fibula and left tibia. 

Fig 6 Case i The nght tibia 7 months, the nght 
hbula months, and the left tibia months after the 
operation and the be ginnin g of maggot therapj Note 
the homogeneous bone repair 

affected by this parasite Furthermore, the 
physiological variations are very great (Rou- 
baud) Even under constant conditions of 
temperature and alimentation, the succession 
of egg lays is irregular m numbers and penods 
The latter may vary^ m intervals from 3 days 
to several -weeks It is, therefore, not sur- 
pnsing that even with the best of care the 
supply' of maggots -will be interrupted from 
time to time especially dunng the wmter and 
humid seasons 

To overcome these difEculties it is advasable 
to accumulate a large quantity of pupm for 
such contingencies The Bureau of Ento- 
mology' of the United States Department of 
Agriculture has pro\ed e.\-penmentally that 
the pre-pupa maggot, that is, the 5 to 7 day 
old maggot, and the pupa can be kept inacti\ e 



Fig 6 Fig 7 Fig S 

Fig 7 Case I An extensile osteomyelitic process of 
the right humerus 

Fig 8 Case I The humerus 3 months after operation 
and the beginning of maggot therapy Xote the absence of 
areas of sclerosis and rarefaction seen m other methods 
of treatment, 

at 40 degrees F for sexeral months at least, 
possibly' longer We have fortified ourselves 
against such contingenaes by' accumulatmg 
a large number of pupae tvhich are kept in the 
ice-box This is especially' necessary' in large 
cities where the blowfly' is hard to find 
The Phormia regma Suciha sencata, and 
the Luciha caesear are the species of flies 
which were found satisfactory' by Baer This 
was confirmed by' our expenence Care must 
be taken, however, to guard against unknowm 
species We had one unfortunate expenence 
resulting from the accidental mtroduction of 
an unknown speaes In an effort to increase 
our stock of flies, meat was e,xposed m a local 
butcher shop in which a great number of 
green and blue bottle flies were seen For the 
same reason maggots were taken from a fac- 
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tig and the daik and contenti ire tteribxcd 
in intodave for 15 to jo mlnatei it 15 
poandj prcHoie. The mednrra a coooth 
homogencoua ind the j s cable centuneten 
If? lufficient to feed the rnaggou for 3 diyi. 
CXit of eicb bitch of fluii prepared one li 
controlled for iterHity wbde the rat ire 
rtored In the Ice box, where they will ke^ for 
iCDonth. 

After uuertlng the eggi into the Erlenmeyer 
fltik, the> ire incubated In the dark at 75 to 
So degt e ti F Hat dung hegiat in about S to 
14 bo^ The day after the eggi are itenllaed 
and hatched control coltura are made In 
both Bacto>bndn-h«art mftnloQ (leroUc) and 
Bacto-e|S meat mediom (aoierobie) The 
transpUnti for theae cultura consist of 1 
sTQiil piece of medium with one or two mag 
mt 3 . The coltura are Incuhited for 4S bouri. 
^os. at the end of 48 to 73 boon from hatch- 
ing the •terHity of the maggoU U assured and 
they are letdy for uac The larv® may be 
aied immediately or If ncr esa ry thej may 
be stored in the ice box at 40 degrea F for 
several da\x Thii period of storage doa not 
shorten thdr period of uscfolnc* for they 
become InactjN’e and require no food 

In addition to raising mtggou for treat 
ment porpoaes, it is Decesaarv to grow a loffi- 
dcfit nuaber ol larvw to maJotain a breeding 
Uoci of Our experience has been that 

If 15 to 100 eggs are left on the meat from 
which egS» have been removed for sterOisatioa 
purpeae*. and are aflowed to hatch, there wiD 
be cooQgh maggoU to ma in tain the tapply of 
The pcca of meat with the remaining 
mn are therefore put Into wide mouthed s 
oSttt botuo, MTOtd *fth minlin ■Bd ■! 
lowni ID laldi Alto- < tbt coven eie 


removtd from the bottles, and the litter art 
then pfaetd into muiEn covered Urge besien. 
In the bottom of which there b aboot tK 
incha of ground cork. In about 7 diTi, whm 
(he maggots are ready to popate, th^ cnef 
over the ride* of the bottle*, d^ thdr ety 
into the cork, and popate. T^ pupatmf 
beakers should be kept 10 a dark teenbater 
at 75 to 80 d eg r ee* F ^Vbeo all the Urr* 
have left the breeding bottles, the bottles are 
removed In 5 to 8 days, when the flies ire 
ready to eme r g e from ih^ pupr cases, the 
beakers are placed In the breerhog cages. 

It will be seen from the technimre described 
that a great deal of labor and time U aved 
over the previously described naethodi d 
breeding 

In general the breeding of maggots, sunple 
aa it teems is confroDteo with many failttrts 
and dUappoinlmenta. These arc due to ta 
Insui^dcnl knowledge of the life hislcny 
pbyiiolop' and patbolo^ of the fly Accord- 
ing to Italman the In the cnltoe 

of flia are due to injuria and (atercnnesl 
infcctloDa. Underthcbeadliif of injuries, wing 
breakage is most important Its effect! hare 
already been dUenssed in reUtion to the coo 
BtTuctwn of cages. The chief intCTewrrent 
infection a that due to the parasite knows 
as Empusa musctt It appears to be very cenn- 
inon among flies. Ill action however » sUw 
and the longevlD and fecundity of the hojt 
ii not aCected to any great art cot under favor 
able condrtJoos. Sudden clirraflr changes, 
however especially a sudden lowering of th* 
temperature or an lacreatc of humidity will 
hasten its pathological activity and cattse 
very extensive moftalitfes (Rouhaud) For 
tunatcly our stock ha* apparently not been 
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Fig 13 Fig 14- Fig IS 


Fig 13 Case 4. Roentgenogram taken immediate!} after 6rst operation 
Fig 14 Case 4 Three months later, showing smooth and e\enl> calafied bon} 
repair of upper half of saucenzed area while the lower half shows sequestra and irregu- 
lanties m calcification 

Fig 15 Case 4 Five months after the second operation and further maggot ther- 
ap} Note the smooth bony repair 

of the vaseline gauze About 1,000 maggots caped from time to time We, therefore, 
are then introduced into the wound and a looked about for a simpler and less time con- 
cage is applied suming method It occurred to us to paint 

Baer’s method of transferring the maggots the edges of the wound with bquid adhesive 
to the wound involved the removal of the mag- and to spread over the skin and wound a piece 
gots from their food medium, their suspension of sterilized fine meshed mushn This simple 
in sahne solution, the passmg of this through method (Fig 4) proved verj effective, and has 
a stenle spraon with a perforated bottom, and been used exclusiv elj'^ ever since 
the emptying of this spoon contaimng the Since the life of the maggot is only 7 da} s 
niaggots into the wound This is a rather 2 of which elapse m the process of growing 
fussy procedure resultmg in the loss of ver}' to a sufficient size and cultunng for bactena 
small maggots v.hich may pass through the only 5 days are left for their utilization in the 
holes of the spoon and the crushing of others actual treatment of wounds It is, therefore, 
m the process of handhng We have simplified necessary" to change these dressings every' 5 
this by adding sahne solution to the Erlen- da}-^ at the utmost until the wound is com- 
me} er flask contaimng the maggots and pass- pletely filled with granulations 
mg this suspension through a piece of fine Baer admsed thorough washing of the 
meshed stenle mushn The mushn containmg wound mth saline at each of these dressings 
the larvae is then placed into the depth of This we have found unnecessar}!, and on a 
the wound This method has proved to be theoretical basis inadvisable We feel that if 
much simpler, faster, and less wasteful maggots produce enz}"mes or bnng forth favor- 

It was onginally our practice to use cages able substances on the part of the host, me- 
of the t}'pe demsed b} Dr Baer Their prepa- ticulous remov al of these substances doK not 
ration was tedious and time consurmng Fur- appear rational or desirable We mere!} mop 
thermore, they were irritating to the skin the wound clean with gauze and remo\e the 
about the wound clumsy in application, and remains of the dead maggots, thus samnjr a 
on occasions inefficient m that maggots es- great deal of time and effort 
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tory in which chkken feathen were u««d for 
commercial purpoaea. The reynlUrig tnaggou 
and pups were IndlitinguHhable from tb«e 
of the known with which tbe> were 

Inadvertently mixed- When the next 
of sterile maegota were introdnced into oitco- 
mvditk: wouDcIa. we were shocked to 6nd 
ddeterious eSecta. for theae maggots had bored 
large caviilea in the healthy graouUbons and 
bad actually incretacd the siu of the wrwoda. 
which were angr> kwkinf ajtd caoaed con 
dderable pain Needle* to aay the entire 
batch of fiica, magnta and pnpee waa dn- 
carded- A number of tbeic flna was aabtnltted 
to a competent entomologif C for daad&atfon. 
Unfortunately be waa unable to recogolie 
the nffiTvBng By becaw only ^leanieaa ot 
the male tpedea had been tubnUtterL wbDc 
bis key apparently depended open the female 
The United States Department of AgncuJtnre 
In its Fomerj BaflWi* No 857 describes ibe 
tcTcw worm maggot and in a pcnoaal com 
mualatka nned against lu use 

CUJfICAL FHASE OF THE UAOOOT TaZATltEKT 

Tbe ■•bntrwl phase of this treatment vki 
with Its laboiatoiy counterpart In that lU 





problems are intncate and tlnw* coosamfrij^ 
Ue musi empbaaiae. aa did Dt Daer thatthu 
is a surgical problem which cannot be pa*ed 
over hgbUy Tbe preparation of the part 
coniltta of sbavlnf and deamsinf with leap 
and water No cbcmkal disinfectanti art 
used Tbe operative procedure must be a 
complete and thorough saocermtkpo- All de- 
vitnlued bone must be removed f« rtaaocs 
that win be dtscuaed later Because of tbe 
extensvenesa of the opcratloo It ibould be 
done whenever poaBble aoder toumfc[uef cca- 
Uol It la OUT practice to line the lauctrited 
wound Hberally with raaeline faure, pack Its 
center with pialn gause, and subaaprently 
apply a compreHkn bandage ol abeet wad- 
ding flannei bandage and adheshr plaatcr 
riasteT-of Pana bandage support U used when 
fracture of the piart is feared It b also used 
to eliminate pain and discomfort when the 
operativT wound is eitensivt and In dose 
pcDzimlty to a joint- After 3 or 4 da^ the 
packing is removed — a p»occdure which I» 
compantlvciy painless and bloodless because 
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may be sufficient for a ^ell and thoroughly 
saucenzed area On the other hand, in an 
adult nho has had a long standing condition, 
many operations, and a brawny limb with 
Ijnnphatic changes, a considerably greater 
number of dressmgs and a proportionate^ 
longer penod of time are necessary for the 
fiUmg m of the wound 

The latter tj^pe of case is at times com- 
plicated m our expenence by sudden rises 
of temperature to 104 or 105 degrees F 
within 24 to 48 hours of the introduction of 
the maggots In seieral of these cases the 
limbs presented an erj'sipeloid appearance, 
with bullae formation The general condition, 
however, remamed good and after about 48 
hours the temperature, local heat, sw'eUing, 
and tenderness subsided These reactions are 
apparently due to the opemng of chromcally 
infected lymphatics by the action of the mag- 
gots At any rate, this comphcation, although 
at first alarming, is apparently of no great 
consequence In the first fen mstances, we 
removed the maggots from the wounds, but, 
on subsequent occasions, the treatment was 
not mterrupted Warm wet dressmgs of mag- 
nesium sulphate eased local condition gTeatl> 
Throughout the treatment, the general 
condition of the patient is good, the tempera- 
ture, pulse, and respiration range about the 
normal level There is little or no discomfort 
save that mcidental to occasional sharp 
twinges of pain resultmg from the mcessantly 
active and crawlmg maggots wffien they strike 
sensitive spots These twinges may be suffi- 
cient at times to keep the patients, espeaally 
adults, awake at night and may necessitate 
the use of sedatives Several times, we were 
compelled to remove the maggots temporarily 
M'^e have been impressed, as was Dr Baer, 
with the character of the heahng that occurs 
under the influence of maggots As previously 
noted, the wounds present a typt of health} 
granulation tissue which is rarelv seen under 
other conditions The soft tissues about the 
wound remain soft and non-adherent to the 
bone In sev^eral cases which necessitated 
secondar}' operation, we were strongly im- 
pressed with the lack of scamng and the 
macroscopically normal appearance of both 
the recentl} deposited bone and soft tissue 


We, as well as our roentgenographer. Dr 
Pomeranz, hav^e noted that roentgenographi- 
cally the newly deposited bone is charactenstic 
and different from that noted in other methods 
of treatment New bone formation in these 
cases is smoothly and evenl}’- calcified and does 
not present the blotchy appearance seen in 
other types of heahng of osteomyehtis 

As previously stated, our expenence with 
this method has not extended over a suffi- 
ciently long penod of tune to enable us to give 
a statistical study to show either the number 
of treatments or the length of time necessary 
to heal wounds, or the frequenty' of recur- 
rences We are favorably impressed, howev er, 
with the very' satisfactory character of the 
heahng processes, the rapidity with which 
these take place, the lack of extensiv^e scar- 
nng the improvement of the general well- 
being of the patient, and the lack of untoward 
incidents in the great majonty of cases All 
of this, however, is dependent upon a very 
thorough and rachcal removal and saucenza- 
tiop of the involved parts Under this system 
of therapy we have never noted any excona- 
tion or the least irntation of the surroimdmg 
parts, even though we studiously av oided am 
form of protection The maggot therapy does 
not necessitate the mmute, caretaking, time 
and effort consummg techmque involved in 
the dakmization of wounds The maggot 
treatment is furthermore more appealing than 
the Orr techmque in that heahng takes place 
more rapidly, gives better scars, and does not 
routmely necessitate prolonged penods of un- 
mobihzation in plaster of Pans, nor is it 
characterized by any offensiv^e odor However, 
the penod of hospitalization may be longer 
than with the Orr method, which allows tem- 
porary^ discharge from the hospital dunng the 
interv^als of dressings If the consideration of 
expense is a factor, the method under discus- 
sion is more expensive than either the Dakin 
or Orr treatment, for the expense involved 
in cultunng or buynng maggots from com- 
mercial houses is considerable 

CASE REPORTS 

We cite the following cases as examples of 
the effiaency of the use of maggots in chronic 
osteomy elitis 
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Fit- 7 Cam J- After ] nBQst di i tn i TV wu «fui k 

ptriod «i DOoU> (reB the dkt ol <fMntba vltk *vud Mviior t (Mil 

■na laektaf rpftbcUm. Thh pKtsn mi ulm isaollBk/UT t^ttkon Id rEyan 
A. Nolf cksartarof repair rcfooktiMicfcartlr^laclG/iTTifQixnlJabicaldftadca 
kod ap p uni natkiD of afyaarkoc* lowd the Dtmiil 


The *Qb«qo«nt progreu of tbe woond U 
rm ■uipririrn Ind^ Within one to icv 
ertl cUy» the wid rotctloo beaxnei ilk il tne 
Tbe bactcrUl cotint cfiminiiha rapidly Any 
odor that mav be preaent b cleared op 
Ptmilent and {mtatin* dbeharsa <EnH)e*r 
and art repiaced by a very abondant tcroo*. 
noo-Iiriurag (fijcharje which mutt be coo 
dnoomly drained ofl lett the maggou be 
drowned Within aeveral daya, tbe aiwet of 
the wound change* completely Under the 
cover of a thin and eaJily rerooraWe dirt> 
cra> pdiide fine, put and firm granolationt 
*tpciarr*FrfdIy and begin to fin the wot^ 
fr«tbe bottom op. After a Tanable number 
of foch drminet. depending upon factor* to 
be rEtciwed later wound become* ob- 


literated The resulting tear b ioft and only 
infrequently adherent or depreated- In thc«e 
untancea Gi which the dreadnn are not 
changed at about the lime of the death of the 
maggots, the wound becomes filled with a 
thick, purulent odorifeiDui cfijcbajjo whkh 
b eaafly dlmina tpd by the Introdoetlon of a 
new batch of maggots. 

The number of drie»iop oeccMary to fiD a 
wtwnd compictefy varies wfth the age of the 
patient the dtf of the wound, the extent of 
•cartingoflbepartdoetochroQidty pets'ioui 
opera tioQs, ana lymphatic changes, and abort 
all upon an unlntei iup tcd courae of /naggnf 
drtanngL In children wboae Umba are not 
scarred or extensively Indurated bv the chio- 
nid^ of the peoceaa, rix or seven dioaliig* 
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Six da)s after the opera hon, the packing was re- 
mo\ ed and maggots were mtroduced The patient 
had SIX maggot dressings m all, and on October 6, 
1931, was discharged from the hospital with a small 
granulatmg nound Two weeks later, that is, 10 
weeks after the operation, the wound was completel} 
healed More recent examination revealed that the 
wound had remamed healed, that there was prac- 
bcall) no depression, and ver> httle adherence of 
the scar to the underljmg bone The range of 
motion about the knee extended from 180 degrees 
of extension to 90 degrees of flexion Roentgeno- 
graphic studies showed evenlj calcified new bone 
(Fig 10) 

The rapidity with which this wound filled 
without any sinus formation is worthy of note 
because when one is operating m a bone near 
a joint, one usually contents himself with an 
incomplete saucenzation for fear of entermg 
the jomt Yet, m this case, despite the m- 
complete saucenzation, the wound filled up 
rapidly and thoroughly without smus forma- 
tion This fortunate result is we believe pos- 
sible through the maggot therapy 

Case 3 A jfC, a 13 year old white male, was 
admitted to the hospital because of a persistent 
sums following an acute exacerbation of a chronic 
osteomjehtis i month previouslj' Fiv'e jears ago, 
he sustained a fracture of his left femur which was 
tirated with a Lane plate because of the failure of 
closed methods of reaction He apparentl> had 
an uneventful conv'alescence untd 2 years later, 
nhen an abscess developed at the site of the opera- 
twn This was accompamed by pain, tenderness, 
redness, and swelhng The abscess was mosed and 
framed One month later, he underwent an opera- 
tion for the removal of a loose Lane plate, as dem- 
onstrated by an X-ray film The plate and three 
SCTews were removed, but the fourth screw could not 
oe foMd The wound healed m 8 weeks Eighteen 
months later, a smus appeared, and the following 
month, the fourth screw was removed by an opera- 
sinus persisted, however, for 8 months 
ter heahng, it remamed so for 7 months, when it 
recurred, and persisted for i month, at which time 
c patient came under our observation 
.,^^™jU^tion at this time was negative save for 
e local condition, namely, a scar on the outer 
Pect of the left thigh, with two dischargmg smuses 
study (Fig 11) revealed an area of 
,, sclerosis with irregular bone formation at 
femur'^*'^°° of the middle and upper third of the 

Dmiary 16, 1931, a 6 inch area was saucenzed 
wac ^ revealed that the offending orgamsm 

^ ®^pbylococcus aureus Eight days later, 
twn introduced mto the wound -Vfter 

additional maggot dressmgs, the character of 


the wound was so excellent that it was allowed to 
collapse One month after the operation, the wound 
was entirely healed, save for a small area lackmg 
epithelium Several weeks later, the wound was 
entirely healed and has remained so to date The 
scar IS soft and non-adherent An X-ray study showed 
a satisfactory new bone formation (Fig 12) 

Case 4 U'" C , a 34 y'ear old white male, was 

admitted to the hospital because of a persistent 
chrome osteomvehtis of the left femur of 27 months’ 
duration In November, 1928, the patient sustained 
a compound fracture of his left femur as the result 
of a train acadent Following this, he was treated 
at 5 different hospitals by' surgical staffs who were 
verv adept at the methods they applied, namely , 
dakmization, the Orr treatment. Beck’s paste, and 
a repetition of the Orr and the Dakm methods Dur- 
ing this penod he had ten major operations, includ- 
ing a penartenal sympathectomy of the femoral 
arterv', and he was bedridden during this entire 
interval 

Examination at this time showed a suppuratmg 
wound on the mner and lower aspect of the left 
thigh, a healed scar on the opposite side and a healed 
scar in Scarpa’s tnangle 'The knee was ankylosed 
at 150 degrees The lower half of the thigh and the 
upper half of the leg were indurated and brawmv 
A roentgen-ray study' revealed a chrome osteo- 
myeUtic process mvolvmg the lower third of the 
shaft of the femur with a large excavated area in the 
medulla in the supracondylar region This was 
surrounded by' irregularly sderosed bone Numerous 
sequestra were present The knee was completely 
anky losed, and the patella was fused to the femur 

On February' 6, 1931, a saucenzation operabon 
was performed through an antero-mtemal approach, 
the old scar and the entire front of the femur bemg 
removed The bone was found to be sclerosed The 
patella and the knee jomt were not disturbed 
Figure 13 shows the postoperativ e X-ray appearance 
of the femur 

Three days later, maggots were introduced Forty - 
eight hours later, the patient had a chill, the entire 
extremitv became swollen, red, and presented an 
erysipeloid appearance This was accompamed by 
a nse of temperature to 105 degrees The maggots 
were immediately removed and warm magnesium 
sulphate dressings were apphed locally In 3 day s, 
the systenuc condition subsided, and 2 days later, 
the swelling disappeared Maggots were agam m- 
troduced at this time This was followed by five 
additional dressmgs with maggots over a penod of 
6 weeks, at which time a reaction similar to that 
desenbed recurred, 3 days after the last dressmg 
This tune the temperature rose to 106 degrees The 
maggot dressmgs were left undisturbed and, after 
sev'eral dav s, the condition subsided 

The appearance of the wound at this time v\as 
somewhat puzzhng The upper half was progressmg 
and heahng rapidly and satisfactonh while the lower 
half presented a large cavity behind the patella 
X-ray exammadon (Fig 14) showed that the upper 
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cu) jdmMoo to the horpitei pela, deiorm- 
hy ud iiamitj to bm bb k u r t r Imbt, and oir (S*- 
dLaijiiif tiaoMt of both Icfa. of o manthf* dmatSoa. 
Tbe ooaet wm* cbanrtMiied by high fever pain, and 
•jwfUiif of the riibt Iff. Two ae^ tbeeafter (MO 
iliitisa appeared with a profuae dlacharte «l pt». 
Afewweeiihter the left W araa ahnOarly 
with like omaequencea, and after aevenl nontfai, 
pain afpenred la hk right arzo aobaldlof again la 
a few weeka 

Exandoatloa revealed that the patient vaa la a 
very P^oe cnenl coHfitkra, imderrd^t, mwW 
zkTtrrial^ and totaUr diaitied He piKated 
maiked flexkn addoedoo driormitiei of oXh t»<pa 
with a great kaa of motloo at tbeie lofata. Tbcre 
were deiim ddonnltlea, partial nUantlaik, afxt 
lizsltatloa of zaothu) of both kneo Tb« feet wero la 
uaiked eqnfnoa and InmobOt There were to addl- 
ttnj', (Qscharilnx riatwea la both lep and aereial 
heilfd bed aorei over tbc cacmEn, back, and boat 
the greater trochanten. Kocstgewgraj^ilcciatiriBa 
tloD ahowed la exteoifre aeteomreud* fsvoIrlBg 
both tib^ the right hbola. and a (kstra^lni 
arthdtla of the right knee joint. 

Ib riew of the poor gene^ coo^oos the patient 
wu gtreo aappomre eneaaurei aod after a oxnUi a 
art, ba fannnrved cDSjMenhiy Became thaeitcat 
of the In ni r e B cit of both cfbic «u rimfkr (Fig 
5) It vu decided to trtai the kft Uaih by the Ott 
aethod tad the rlgfac tluih by the maggot (echaioon. 
A mocerbatiaB aad Ott dmring were tharelan 
performed on the left bbU oa klti^ >0 t^i On 
AptO } lA) . • dmCUr proeedore was earned owt 
on the right tibfa, but the Ott drowini waa omitted. 
After a period of 6 wetka, doiiiig vhl^ foot maggot 
dreaatnga wer e applied, the wotrad wu tntixcfy 
healed aave for a very email area ahlcb waa alowly 
tw 4 »g epithefiaed 6 a Jane 14, iqji the right 
fibok waa aaoccrind, and after a period of t omthe 
daring which right maggat draaaiiigi were appfled, 
tfala wwmd alao healed mra for a tmall area taeklng 
c^thehaa tbe and of 9 aeaka, thia wotmd waa 
piinpi»iri y healed. On tbe left ride, the eoatiol 
a mnnber of Ott drtaaufa were performed bat 
^a^j» k»d of 6>i rrwntha, a cfiacttaigtog rinna 

^A cmnpariacm ef both Umba at thia date ihowed 
that on rida tnated with maggou, both opera 
tlra acmadi (one after 7 weeka, and the other after 
A aeakj) acre perfectly healed, the acan were cb- 
crilcat, and have rtmalnad to to date. Farther 
03ft, the wouiKk bad Ukd np to the Icrri of tbe 
forroandlag thwuea. Oa tbeccotraf akte, there waaa 
ptoktestutaa after 6K montha cf ireatntcst, and 
^ waa coariderahlT depcewKd. Companllvw 
ftoiSa ibowtd that the limb treated arith 
mgeota pftaented aa cvtaly caldb c d bone acar of 
eicSlcBt laxtura and appearance, ahfle on the ci»- 
UeJ ride, tbe bone deporitioD was Irregukr with 
aitaa of ademaia, rarefaclloa, and evkkoee of re- 
flpintAg oateomyefidc actWry 


It waa, therefore decided to te-op*iate iroo tk 
Control ride and fnatftnte the magj« treataea. 
On October f iqji the left tibia waa exriored uf 
aauiMiwd. Opttation revealed aeTeraT tieu tf 
grannlatloo tkase and a perfontloo of the po*t*rior 
Cortex which aaa not Icnad at the prerto opoa- 
tlon. Since the aecood operatkai, rieres maggot 
ditarings have been applied and the aoaod k i»v 
Completely healed after a period ef 10 weeka 
aramhtaUoc (FJf 6) retealad aatibfactocy 
The bene regowatloa waa homag e oe u ga, noo^ 
and evroljr 

Durint the ctwae of these eveata, a rira tn'eaief 
over the right hamemf and a roaatfeiKipvtM: 
■tndr (Fig 7) revealed aa exteeafre ckrodc oaua- 
tnyeUtlc pioccas with Ka:[Ocatmin femarioa. TU 
am waa aoctristd on S^emher 4. loji and tka 
magjnt treMtarertt wu instituted Hfteea iwMrt 
dmaingt were applied, and now, after a u d w cf 
14 weeks, the wonad k prtetkally healed. X-ay 
cnm.lnMtiqa (Fig. 8) at thk tfane ibo a a ben*> 
fenenuriy caldhed bMy r e g e ueia tfaa. 

The ct« presented tn uncscaJ opportnnlty 
for comperijoQ of tbe Cin tod toe mi|]pt 
techniques under Idt*l cemdIbOTU. The nr 
•olu tn so ccDtmtmS Oat wt are left with 
tbe IfitpresiioQ tbit Om mi^t titatntest In 
this isdlvxhial vis mort efedive hoei tbe 
poiDt of view of rapidity gad cbancter of tbe 
POMhng proeXSKS. 

Case * A r a j; year rid while male gara a 
hktory of an testa oateoiaytfltli of tbe loser tad 
ol tha fonsr 17 yean ago. PihMeqaait tt ai kjiry 
he anatafned with a knife fa that regfoM. Tbe nafter 
ho had a eeveie attack, diaimcteriaed by aertrt 

and dJmhfllty Thh mtaldcd althmit op ea^ 
In tel fereaea. Eight yean ago he had a rirfM 

tttA£k. 

Three « eeka prer kna to hk tihalwirai to the 
pitml the fc-neo beiime awoCen, pafafoi, and db- 
abfisg Phywicai camfaatloo on kogiwt 1* 
ahowed a fleifan deformity of the knee, eit«ri<* 
Wag Uanlted at 60 degrees, and fl e xk m at no 
d^reca. kfodow between these extietwa 

Then waa land am BBS aloDf the line cfartali 

tioD aad toon » over the lower end ri the teiaar 
EutmfaalJos of the X-mya (Fig. 9) 
of nttiutkm fa tha mp act wlTlar andfaW 
coodyiar regicna of the femnr Thk waa McroanoeQ 
by an am ol IrTtgulai adaroria. 


coontertd 00a tboat */»* of aa faeh fa 
owtalaing mroparwkflt material and anw” f* 
of aa ini fa efiamrter 

The kUtr cavlly had pertonted fato the pop®*“ 
^ca. A cnltara taken from the wo^i*^ ■ 
atiphyloeoccas aaieaa hmmoJytlciii tefertkm- 
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Sis daj s after the operation, the packing was re- 
nioied and maggots Ti ere introduced The patient 
had SIS maggot dressings m aU, and on October 6, 
1931, was discharged from the hospital with a small 
granulating wound Two weeks later, that is, ro 
weeks after the operation, the wound was completelj' 
healed More recent examination revealed that the 
wound had remained healed, that there was prac- 
ticallv no depression, and verj' little adherence of 
the scar to the underljnng bone The range of 
motion about the knee extended from iSo degrees 
of extension to 00 degrees of flexion Roentgcno- 
graphic studies showed evenlj’ calcified new bone 
{Iig 10) 

The rapidity with w'hich this wound filled 
without an}' sinus formation is worthy of note 
because when one is operating in a bone near 
a joint, one usuall}' contents himself mth an 
incomplete saucenzation for fear of entenng 
the jomt Yet, in this case, despite the m- 
complete saucenaation, the wound filled up 
rapidly and thoroughly without sinus forma- 
tion This fortunate result is we believe pos- 
sible through the maggot therapy 

Case 3 A K., a 13 year old white male, was 
admitted to the hospital because of a persistent 
sinus following an acute exacerbation of a chronic 
osteomyehtis i month prexiously Five jears ago, 
be sustained a fracture of his left femur which was 
treated with a Lane plate because of the failure of 
closed methods of r^uction He apparently had 
^ unexentful convalescence until 2 years later, 
wben an abscess developed at the site of the opera- 
This was accompanied bj pam, tenderness, 
tednea, and swelling The abscess was incised and 
brained One month later, he underw ent an opera- 
oon for the removal of a loose Lane plate, as dem- 
onstrated by an X-raj film The plate and three 
screws were removed, but the fourth screw could not 
c tound The w'ound healed in 8 weeks Eighteen 
Months later, a sinus appeared, and the following 
ontb, the fourth screw was removed by an opera- 
Aff sinus persisted, however, for 8 months 
^ter haling, it remamed so for 7 months, when it 
persisted for i month, at which time 
c patient came under our observation 

at this time was negative save for 
axniw t ^bbditioa, namely, a scar on the outer 
P t of the left thigh, with two dischargmg smuses 
mn study (Fig 11) revealed an area of 

iVi/ sclerosis with irregular bone formation at 
fgjjj^bbtion of the middle and upper third of the 

^931, a 6 inch area was saucenzed 
cmture revealed that the offendmg organism 
aureus Eight days later, 
twnkij introduced into the wound After 
aamtional maggot dressings, the character of 


the wound was so excellent that it was allowed to 
collapse One month after the operation, the wound 
was entirely healed, save for a small area lacking 
epithelium Several weeks later, the wound was 
entirel}' healed and has remained so to date The 
scar is soft and non-adherent An X-raj' study show ed 
a satisfactorj' new bone formation (Fig 12) 

Case 4 W C , a 34 year old white male, was 
admitted to the hospital because of a persistent 
chronic osteomyelitis of the left femur of 27 months’ 
duration In November, 1928, the patient sustained 
a compound fracture of his left femur as the result 
of a tram acadent Following this, he was treated 
at s different hospitals by surgical staffs who were 
very adept at the methods the> appbed, naraefi', 
dakinization, the Orr treatment. Beck’s paste, and 
a repetition of the Orr and the Dakin methods Dur- 
ing this penod he had ten major operations, includ- 
ing a penartenal sympathectomy of the femoral 
artery', and he was bedridden dunng this entire 
interval 

Examination at this time showed a suppurating 
wound on the inner and lower aspect of the left 
thigh, a healed scar on the opposite side and a healed 
scar in Scarpa’s tnangle The knee was ankylosed 
at 150 degrees The lower half of the thigh and the 
upper half of the leg were indurated and brawnv 
\ roentgen-ray study revealed a chronic osteo- 
myelitic process involving the low'er third of the 
shaft of the femur with a large excavated area in the 
medulla in the supracondylar region This was 
surrounded by irregularly sclerosed bone Numerous 
sequestra were present The knee was completely 
anky losed, and the patella was fused to the femur 

On February' 6, 1931, a saucenzation operation 
was performed through an antero-mtemal approach, 
the old scar and the entire front of the femur bemg 
removed The bone was found to be sclerosed The 
patella and the knee joint W'ere not disturbed 
Figure 13 shows the postoperative X-ray appearance 
of the femur 

Three day s later, maggots were mtroduced Forty- 
eight hours later, the patient had a chill, the entire 
extremity became swollen, red, and presented an 
erysipeloid appearance. This was accompanied by 
a nse of temperature to 105 degrees The maggots 
were immediately removed and warm magnesium 
sulphate dressings were appbed locally In 3 day's, 
the systemic condition subsided, and 2 days later, 
the sw'elling disappeared Maggots were again in- 
troduced at this time This was followed by five 
additional dressings with maggots over a penod of 
6 weeks, at which tune a reaction similar to that 
descnbed recurred, 3 days after the last dressing 
This time the temperature rose to 106 degrees The 
maggot dressings were left undistiubed and, after 
several days, the condition subsided 

The appearance of the woimd at this time was 
somewhat puzzling The upper half was progressing 
and heahng rapidly and satisfactorily while the lower 
half presented a large cavity behind the patella 
X-ray examination (Fig 14) showed that the upper 
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poTticn ol Um area opoated apOQ bad latla- 
lactorOx aod tbat tba d«w booa via homeveenm 
tn dtaiicter vhUa tbe krvtr of rtfua pt»- 
KQttd alteniatlirs patebn ot idmab aod tanfac 
tfoD vltb Kqoettn focnatkn. 

The patient vat tbenioTa, aobjected on May i 8 
to a fccosd QpCEatioQ wMdi via mora ridkal «►»«■> 
U» pftcedfn* «a. The tnUre patrili, ati for Ita 
antetiot armiii(, and tbe antisior paction ol 'both 
(ctootal coedyka vert Tba entin am 

vaj tbcQ tbocoarbly MOcofaKd. 

I>prinf tba foUovinf 7 veeia, matfot drm- 
Inti were oaed, and 1 moolb later tlvt k n vetka 
after tbe aacood operation, tba patient via dk- 
chaixcd to a eoDrakacent bome, vaUi^ for tbe 
bm time in ^ montha. Iba wtrtmd vu beal^ atc 
( cc anperbdal area vUcb via aloaiy bat — 
totlly ctdtbefitinf. When tbe patient vu aeen 1 
moDth baler tbe vtmnd vu coraplrtefy healed and 
bu rtmaioad n to date. Rocnlcmompbic ctodka 
(Flf. 15) at tbia time iboved cnaxtb Don 
tkn tbraotboTtt tbe area operated npou. No Ir 
recolarMtebea of acleroak or nrefactioo wen to be 
teen. 'loe patdia bad reformed. 


Tlse cue deoooitrttek the riplditv with 
which repair CAA Uhe pUce uoder toe tofiuace 
of mig^t thenpf provided the openthre 
procedure b thorou^ When ooe cooiidm 
the ressUnca and the chiooidty of the cue, 
deqjfte the pievioui excefleot care, one cannot 
but be faTorabtr ImpreiKd with the effect of 
the maggot treatment. 

tHToacncAL cavtntcttAxiowB 
The labonaie of the maasot treatment b 
icaa wtQ ooderitood than laboratory or 
aspecta. Tbe action of tbe maggot and 
bow it b earned oat are atlD unanswered 
guotiona. Dr Baer bdreved that the maggot 
acts primarily u a scavenger and second- 
arily it induces the secrctita of suhstanccs 
by tbe host which are favorable for the heal 
Ing proceasea. 

A mdew of the scanty eotomologkal and 
eyperimecilsl literature on this sab)ect reveals 
some very enfightenlng mfonnatkxi. WoUman 
states that the conformatkm of the buccal 
tavity and that of the upper alimentary tract 
of the magsot arc such u to permit the cm 
ttunplkm 0? liquid foods only Farthennote 
it hu bctniKAed that cadavers on whkh blow 
Qy luv* subsist undergo rapid Uquefactkn. 
■nds wu also ibown erperimentafly by Fabre 
who planted maggots in tubes of coagulated 


white of egg, tubes Of meat, and tubes of 
gelatin. In each of these npU 

liquefaction occurred and these Ilquidi c»- 
tained the enrf-prodocti of pfoleoJytic idir 
ity Fabre, therefore, condoded that natgoti 
produce proteolytic enaymes which act oft the 
peotcins and break dom into tiyjT cod 
products upon which the maggot thrives. 

Guyenot made numerous extracts ol wbcit 
maggots, of their aallnry tracts, and of thdr 
digestive tracts bat wu unahle to demon- 
strate any enxymea. He, therefore, coocfaided 
that maggoti do not produce ammes, but 
depend for their food opoo the act»ft 0 / pn>- 
te^ytlc bacteria which they spread u they 
bort throQih the tlasocs they uriest. Hn coo- 
dusion with leferorce to the pnoductkii of 
cnxymes b incorrect, for UquMctioo ocean 
wba TTvdta and stoile maggots sn 

used. H o wev g U meat or egg yolk w itrrll 
bed at very high tempeiatmea of ito degrees 
F or OTti thus predn/Sng protoljrtic tc 
Uvity sterile maggots win not thriTe. If 
mloo-orgulxso, proteolytic or othewne, be 
lotrodac^ Into medlnm, maeob *01 
thrive. It b, thmfove. rrideot thatmafSMs 
wfU subsist cm the proaocti of tbe proteoiT^ 
activity of thrir own eiuyines, the produds 
of the actfritj of proteolytic nriaOKSganiow 
ot on the rrucro-organmna th em selves, Pf>- 
teolytic or otherwise. 

Cllnica] observatioci s u ppor t these cooc^ 
skiDS. As Doted In the dln^ ledioo 0/ thh 
communication, the introduction 0/ magl^ 
into a wound peaces ripit^ a contidershb 
amount of fluid substances. Farthermoce, the 
bsd eriil content of the wwmd rapfdly (flnrfo- 
bhts. ,, 

Oar HlnUvl observations lead us to bow'* 
that the proteolytic activity tad the phyifcsJ 
reaxrral of rnkjo-organisms by the maggot 
are oot the only factors In Ihb b et h n g 
If a maggot be placed 00 the palm of the hasd 
and Its tail bo bdd firmly a tl r kl ln g « 
icratcfaing sensation will be experienced as the 
maggot tries to get away from tbe nwtrai^ 
finger CUakaDy the seosatfons of ciawung 

aM twinges of pain experienced by the patient 

aw IncflcatJ re of physics] Irritatiii- At tln^ 
whei the maggots are ezcetsJnty active 
sroood arid nirToundiog parts present redrrt** 
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and tenderness and local heat indicative of 
irritation Furthermore, when maggots are 
introduced into wounds toward the end of the 
treatment when the wounds are \ery dean, 
and the maggots become short-hved, the effect 
IS ne\ ertheless a rapid increase m granulations 
and filhng up of the wound AH of these ob- 
servations lead us to beheve that the imtation 
inadental to the physical presence and milhng 
about of the maggots is sufficiently nummal 
to stimulate the tisshes to growth This be- 
hef is strengthened by our observation that 
healmg is more rapid in children than in adults, 
and m parts that are least scarred and have 
least secondary Ijunphatic changes than m 
those that have had numerous operations, or 
have undergone long penods of chrome m- 
flammation, that is, )ounger and healthier 
tissues respond more readil3 to stimulation 
Another important question that has to be 
answered if the maggot treatment is to be 
accepted is whether or not there is a systemic 
reaction And if so, is it deletenous or not’ 
We cannot as yet answer the question fully, 
for our experiments are still m progress Up 
to the present tune, our obsen^ations lead us 
to beheve that there is no sj-stemic reaction 
save that mentioned previously, namely, the 
sudden rises m temperature noted m some of 
our cases Daily blood studies have shown 
only an occasional and unrelated nse m the 
eosmophile count 

In view of the fact that it has been dem- 
onstrated m infestations with mtestinal and 
cutaneous parasites that cutaneous hi'per- 
sensitiveness to these organisms frequently 
develops, it seemed of mterest to determine 
whether a similar hypersensitiveness results 
m patients under treatment with maggots 
Intracutaneous skin tests were therefore per- 
formed with stenie extracts prepared from 
maggots and flies A shghtly positive im- 
mediate cutaneous reaction appeared m 5 of 
12 patients under maggot treatment for pe- 
nods rangmg between i to 6 months This 
cutaneous sensitivity seems to be based upon 
the circulating tyqie of antibody, the reagm, 
which IS the one usually responsible for these 
reactions in protem hj^persensitiveness and m 
parasitic infestation This conclusion is justi- 
fied because passive local sensitization of 


normal skms with the serum of some of these 
patients has been accomplished by the tech- 
mque of Prausmtz and Kuestner Howei^er, 
the shght degree of sensitraty, mduced by 
maggots m only some of these patients is of 
no chmeal significance, in so far as can be 
determined from our present investigations m 
this small senes of cases Further studies along 
these hnes are bemg made 
The failure to react to the presence of the 
maggots may' therefore be taken as presump- 
tive e%'idence that the maggot therapy had 
no deletenous effect upon the human si'stem 
The converse is also true, that is, the human 
system does not produce substances harmful 
to the maggot At first sight, it appeared that 
this was not so, for it Imd been noted that 
after a number of treatments m a given wound 
the maggots became short-hved Further 
study led to the behef that the shortening of 
the life span of the Iar\£e was due merely' 
to a gradual diminution of sustenance as the 
wound cleared up and became smaller This 
was demonstrate in one of our cases with 
two wounds at different stages of healmg In 
these the life span of the maggots was differ- 
ent, longer m the more recent lesion, and 
shorter in the older wound From this we 
deduce that the longenty of the maggot de- 
pends upon local and not systemic conditions 
In addibon, we have noted that the wound se- 
cretions present at the tune of death of the 
maggots are harmless to newly^ mtroduced 
lari'® One may, therefore, conclude that the 
relationship of the maggot to the human sys- 
tem m the treatment of suppurative wounds 
does not give nse to harmful effects upon 
either one or the other 
And now we come to another question, 
which, m mew of all the vork done, may 
sound rather facetious Do maggots eat, 
destroy, or remove dead bone^ Our answer 
IS no, they' do not Experiments performed 
tn vitro with bone, be it either dead m the form 
of sequestra or hmng at the time of removal 
from the body, show that maggots will remove 
about one-half of the hone by weight, leaving 
a framework of honey'combed bone mtact 
Climcally, it has been our expenence that de- 
mtalized hone is not removed by' the maggots 
This naturally leads us to the admomtion that 
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the opentiTe procedure mu»t be thoroo^ 
tnd comptefe otbenrlae tlnos fonoAtloiu 
win occur neceeiuthig «e<xitHliry open±K>ot^ 


In closinf we wiih to present our Impre*- 
liona ol the maggot trettnrat o! oeteoinyeUtl*. 
They »re »tudfcpojlv ternpoed with cooservm 
than to overbaUnce the eithuslum of the 
lovestlfaton in their study of something new 
and veiy proinliing On the wbcJe notwi^ 
standing the great deal of work, tnals and ex 
penae Inodental to this method, we are of the 
belief that the maggot therapy is safe, effi 
dent and productive of good reaolta — re- 
sults at Unies so rapid and ezeeOent as to 
ovenhadenr sU other methods available to us. 
One need but watch the daBy change In the 
aroeairaDce of the wound, rta gradual obCteia 
OQo without the extensive scaremg noted b 
other methods and the coenparath^ comfort 
of the padeit, to reatUa that the maggots are 
institutmg a sopenor proceas of hcalu^ We 
fed however th*t beore this treatment be- 
comea general, further study and qperimeata 
tloQ la necessary to ehiddate many problems 
and questions that arise, and to Insure a 
continuous supply of magE^ts — a ray diffi 
colt laoblem — upon the succeti of whkh will 
depend the populaiity appUcabfllcy and sac 
cess of the treatment 

TU* voi bs* bet* BsOt poiAS* W Ua bcuficoce of 
iMm*SEs>tst e( tba Hoaptul ft JHu DiwcMi ODder 
Um IwibiSJii cfDr J J Oefab, to Tbn u« crstafol 
W hb jwUao bM cscaaiUvDenL W« va tbaakfal to 
Dn and Ittorr I- faff* for (krir actrloa 

aadwKon. W alto fo tipnw e«r patttvda U Da. 
Jaltoa Enkoaa for Ui ctodotod aMSitam ti tba eanr 
a«d of and epgmt Wa caaterki, to 

Dt HattWw VaUg tor Ma aip a AtoS ti ta bypa ito n aftm - 


am. aad to Ifba SOka Stocter aid ISa Focoa* IliJiMa 

for tUr oatbisj weak ta tha calten of Uh ■ 
h a rkt ra a of tb« onCmL 
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AArERTIN IN GYNECOLOGY 

A Report of Three Hdkdred Consecetr'e Cases 
REUBEN PETERSON, N D , FA C S , A.s'n \rbor, ^IICH^GA^ 

AKD 

JAMES M PIERCE, M D FACS. CI^c^s-^ATI, Ohio 

From the Depa-tment of Obsletncs ind Grnecolosy of the Ennerlit} of iflchisin 


S INCE ether was introduced in 1S46, 
there has been a constant search for the 
ideal anjEsthetic, which (i) should in- 
duce anajsthesia as gently and naturally as 
sleep Itself, (2) should not irritate in its ad- 
ministration or ehinination , (3) should make 
the awakening of the patient as natural as 
from a deep sleep, without nausea, headache, 
or intestm^ paraljsis, and lastly, (4) should 
produce sufficient relaxation for the perform- 
ance of the operation desired without the 
operator fightmg the abdonunal muscles or 
the mtestinal cods 

With this ideal m mmd, Halstead intro- 
duced local amesthesia, and Commg spinal 
anesthesia m 1885 These two tj^ies of anes- 
thesia have been unproved and de\ eloped to 
the pomt where they occupy a very important 
place m surgery Later mtrous oxide, ethyl 
chloride, ethylene, and sodium amytal were m- 
troduced, but these are not ideal anaesthetics 
In 1847, PirogoS first advocated rectal an- 
esthesia This method of administration has 
never been popular, Gwathmey’s ether m od 
bemg possibly an exception In 1923, Dius- 
berg and Wdlstaetter prepared tnbomethanol 
for rectal admmistration In 1925, Butzen- 
geiger presented this anaesthetic before the 
Berhn Surgical Society, but it was not until 
1927 that Eichholtz demonstrated its true 
anesthetic properties Smce that time at leaist 
250,000 cases have been reported in the lit- 
erature of Germany, England, and the Umted 
States 

Chemically the drug is tnbromethyl alcohol 
and IS commeraally known as avertin The 
pharmacological acPons have been studied by 
Eichholtz, Straub and later by Bruger, Bourne, 
and Drj'er, of Montreal Thej^ have shown that 
the drug is absorbed verj^ rapidly from the rec- 
tum and that it is elimmated by the kidnej's 
m combination with glycuromc aad It is esti- 
mated that 80 per cent of the drug is absorbed 


m the first 20 minutes and that it has no dl 
effect upon the bowel YTien first used, there 
w ere cases of seimre imtation of the bowel and 
even gangrene, but this was due to the fact that 
m prepanng the drug it was heated to too high 
a temperature, the drug was broken up and 
the imtation caused by the dibromacetolde- 
hyde eliminated Bruger, Bourne and Dryer 
ha-v'e shown that avertin has very httle action 
upon li\ er function and causes only a shght kid- 
ney depression, that the blood bicarbonate is 
veiy' httle affected, that the hydrogen-ion con- 
centration of the blood is mcreased, and that 
there is a defimte faB in body temperature 
At the present tune we are prepared to re- 
port our observations in 300 consecutive cases, 
as shown m the accompanymg Table I 

In this senes of 300 cases, 186 patients or 
62 per cent received avertin only no patients 
or 36 66 per cent avertm plus nitrous oxide, 
and only 4 patients, or i 33 per cent, ai ertin 
plus ether 

There were 172 laparotormes in which in 
58 14 per cent avertm onl}” w as given, 39 54 per 
cent avertm plus nitrous oxide, and 232 per 
cent avertm plus ether 

In 128 ArngmEiI operations, avertm onlj^ was 
admmistered m 67 18 per cent and m 32 81 
per cent avertm plus mtrous oxide 

Carbon dioxide w as given slowly in 25 cases 
to stimulate the respirator}' center, caffeine 
sodium benzoate in 47 cases, and ephednne 
in 25 cases 

In the anaesthetic charts i to 5 which ac- 
compan} this article, the action of these 
stimulants may be noted 

In aU of the cases the same methods of 
preparation and admmistration have been 
used The e\ emng before operation, a cleans- 
ing enema was given, and 10 grams of chlore- 
tone The mommg before operation, no enema 
was given but 10 grams of chloretone were 
given at 6 a m One-half hour before the ad- 
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TABLE L— SUMMARY OF CASES 


No 

of 

caics 

Type of operation 

Avertm 

only 

Avertm 

Avertm 

plus 

ether 

CO, 

Stimulants neccssarj 

Caff erne 
sodium 
benzoate 

Ephedrme 

31 

Panhpterectomy^sinrfe salpmgo-oophorcctoiny 
01 bUateral salpmgooopboTectomy 

21 

0 

im 

X2 

10 

2 


Subtotal hysterectomj i^siDgle salpmgu-oophorec 
tomy or bilatcnil salpingo-oophorectOEny 

3 * 

*5 

■ 

10 

12 

S 

95 

PlasUc 

63 

17 


3 

17 

9 

34 

Steriliiation (abdominal) 

10 

IS 

in 

0 

2 


31 

Sal pm go-oopborectomy 

15 

16 

0 

0 

2 

5 

6 

Sbortening of round ligaments 

WBM 

■s 

0 

0 

X 

0 

4 

Exploratory laparotomj 

wmm 

mm 

0 

0 

0 

0 

3 

Radical panbiiterectomy 

I 

0 

2 

0 

0 

0 

4 

Laparobyiterotomy and rtcrflmtion 

2 

2 

0 

0 


0 

a 

Colpotomj 

I 

I 

0 

0 

0 

0 

IS 

Vaginal hj-stcrectoray 

0 

6 

0 

0 

$ 

r 

XI 

\ aginal sterUization 

s 

6 

0 


0 

0 

1 

\ aginal oopborectomy 


I 

0 

0 

0 

0 

1 

Abdominal driitugc 

r 

0 

0 

0 

0 

0 

i 

Therapeutic abortion 

I 

X 

0 

0 

0 

0 

I 

Ureteral transplant 

I 

0 

0 

0 

0 


X 

Excision of BartboUn cyst 

1 

0 

0 

0 

0 

0 

300 

Total 

xS6 

110 

4 

*5 

4 ? 

’5 

300 

Percentage 

62 

36 66 

1 33 

8 33 

IS 66 

5 33 

17 * 

Lyurotomies 

Cases 

Per cent 

100 

S8 14 

65 

30 54 

4 

2 32 

22 

X2 81 

*7 

IS 6g 

Xi 

8 72 

13S 

Vaginal operations 

Cates 

1 Per cent 

86 

67 18 

41 

}2 81 

0 

0 

3 

2 41 

20 

15 6- 

TO 

7 Si 


JUumum do« of a-v-ertm no miUisrains per kflosTam of bod> wciffhU 
Minimum do<e of avcrtin qo m i l li gr xms per kilograin of bodj weight. 

^verage fall m sptolic blood piCMure m 300 caacs 37 mUUmetera mercury 
Avitiiige fall in ciiastolic blood pressure in ^oo cases 20 74 mllluDeters mercury 
Average increase in respiralorj rale in 30a cases 10 3 per minute 

Po 5 topcrati\ e corapbcations due to anesthetic rectal irntation none b\er damage none pneumonia nine 
Deaths none 


depression should cause any alarm, for the 
blood pressure may be elevated rapidly bv 
giving I to 2 cubic centimeters of ephednne 
and the respiratory center stimulated wnth 
caffeine sodium benzoate l\Tien the drug was 
first used the two stimulants were employed 
frequently but with the admimstration of the 
proper dose, it is rare that any is given, since 
only occasionally does cj-anosis or drop in 
blood pressure follow 

The drug is adnunistered m the patient’s 
room by the amesthetist and attending nurse 
The patient is not told that the enema is the 


auEcsthetic, but that the enema is necessary 
before the operation The blood pressure is 
taken and the enema gi\en slowlj- Withm 
3 to 5 mmutes the patient is in a deep sleep 
and can be taken to the operatmg room and 
prepared for the operation There should be 
no huny' for it has been found that the patient 
IS better anaesthetized if 20 to 30 minutes 
elapse between the administration and the 
beginiung of the operation 

Throughout the operation the anaesthetist 
takes the blood pressure e\ ery 5 mmutes and 
keeps the throat open by means of an airway 
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Owrt). Aontbaiit chut ta rt(ta«l •UriZtmfcn cni». 
tkie»Iurcri«Tt*fte AwttK«i^vn«M 4 ,KicdxBfauia 
NiX* tlM (fifitt bucue tn rapteLCary nta cad tha aBafl 
Uaod pnw« dcccok The faidod pniMii «H ai«a o«iy 
i Btenta*. 0 — 6 .»Ltt (nln ol Bacp hi aa ud Km fruD 
U ktrcptaa wn ^*ea bdon tb* iriaWdi *u tufted 
PktfaM v<l(k<d til panda Tke rrrtia mj (fwM ca 
toOcFW ] cabK ctotxMtm y per o«t vtotioD, at tha 
r«U of ) o nBDfrka* par kfloetko Tba a di^abw faa rf 
tba untkctk vac lauu tl i jj paiieu vaa tteipua at 
4 - 4 }. Opentlea vu bren at 4 jo, eakd at « n 
tksl «ct tetartMd to bed U o-ii AaxBtbadatWipatWBl 
at Paba, rmimke, aa Pttku «** ia bV 

eodltfcw btfnt, detbt. od after epacatte 


OaKa. A arrtb w J i chart diirta< eatlaai k yr t oa - t M ar 
fill iiird atnt i-iilmrTtaih aril [briVilf ntitW nr ivr 
misi cynic dcanntiao. Patiesi Tetc^rd tii pnab 
Befon tiM auenbetk «u tf'w, patket «w |fna, tl 
roeam^ iraJaa of A to i tiW cm at 5-jo ■ 
BWTp hi oa anJ pab atreptoe Tb« arertk vn pna 
aa Itfliw- « catJc fiiihiiWa ef j per oat acMea, 
at tba laia S a mSiraisa par tayam- TW aka*- 
btnifaa d iba aa aj tb aUc an b«K»» tr^rsUntaai 
darptoc at ot* OperadM laaa bi<*n t o-yi, eaW 
at to j ftmccl Taa j tt u aa cl ie badat retu- K nentta t 
Icftpaamtai ^ Peka «ma it, t r^'^ xt ti o. at Pk- 
tMBl «aa la feed exadUan brfon Cfatuka, la tab «»- 
..... 1 . 



Cpcraii*, laa dan b 
baaleral ' 

•aVT 
ficni mylm K 
after lie ' 


'tba aamladc «« adiaUttfel pa 

;rain taorphiaa, H (« f(«ia atn^daa aad 


WiMfcaL 'P*tJ«t a t £ :J mK P<*^ I^iV***^ 
■M gtrt% at WW*t. aatnfe and aftieat cab k ga— »i 

SeWa-terv 1 P«J^ 

M- Tba aJiidbwratkw ^ tba e ru ^t k' CK ^ 

mOeat wat kaeph* at * 1. Oparatioo«a 


Tbe ropLratloiu ut slow utd tfadlknr u te 
d«f> plttp fcnd if Lber© fa tsy eyw afa m 
487 ^ of aSebie •odium benxodib fa 
If tbo blood pnasuiT drops i to i 

cob« ceoUmetm of epbedriM »ro girtn. Tit 
Mood p rea ta re mtallf becotaea it a rio tuty w 
rise* ai uon u ibc operalkm fa b^guo 

If U»c fa rclaiitwo, nftroca 

oxide tod ox ygen are given In tb* properti* 
oJ ,5 per cent rdtrouj ocode and *5 
<U7|;en In onhr 4 c*»es h*i ethef been acco- 
aary Tbe*e were ndkal paohrNeretlcrinic* 
for canr er of the ceivLx, and difficult l^^ter 
otomie*- Wth thfa iinan amotmt of nrtroos 
oxide there fa aa much rel*»tVm u ondet 
deep ether a£ue*tbaia. The respirotion* are 
■hallow and there li no fighting with iofotinil 
mfla poshing into the operolire 6eid whether 
the operttioft fa an abdoeoinal or vigfn^ 
byvteredocDy In fact la many cb*» a I*® 
b not cas**ajy to keep the benrri cotU oot 
of the field bot fa used only to pjcrcnt triunia 
to Umh. 

Thfa anwtheaia lasta for 1}^ to y hnerv 
•nKB the patient nsoally falls Into a nonn^ 
sleep that may last 8 to 10 bonri. Many of 
the pallenU operated upon at 9 a.m awaken 



PETERSON AND PIERCE 


a\t:rtin in gynecology 


195 


at midnight and ask when their operation is 
gomg to be done There is httle postoperative 
nausea or vomitmg There is a complete am- 
nesia lastmg from the time of admimstration 
until the patient is full}'- avake There are 
very few gas pams Smce avertin has been 
used the patients have very few, if any, gas 
pams except in those cases m which the bowel 
IS traumatized m separatmg adhesions Be- 
cause there is httle postoperative nausea and 
vomitmg and very fen gas pains, the patient’s 
convalescence is more comfortable and rapid 

CONCLUSIONS 

Avertm more nearly approaches the ideal 
anssthetic than any other drug which has 
been employed m the chmc, because it — 


1 Induces a deep sleep very' smoothly', 

2 Causes very' little postoperative nausea 
and vomitmg, 

3 Produces a complete amnesia, 

4 Fewer gas pams follow its admmistra- 
tion, 

5 It imtates none of the body organs 
either in the process of its admmistration or in 
Its ehmination 
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INDICATIONS FOR AND TECHNIQUE OF ILEOSTOM\ IN CHRONIC 
ULCERATIVE COLTOS 

J ARNOLD BAaOBN lU) PHIUf W BROWN ILD Rwamn, Unmoi* 

mX) TT JUNTUf *U) rwLCA, Zoaana. Kaaxma 

P WJwxtWt^y TWMiTvahM 


V ARIOUS Ionia erf ti^tioent 

of chronic ulcentiTB coUtii h*TO ap- 
pajently yldded encouraging result*. 
Cichn and Rostabog reported laTcrably on 
IrrigatKiru with acriflavln. Bumlotd w*a en 
thusiaatk about lonixatkm HaskeQ and 
Cantarow c:mresaed the b^Icf that systemic 
treatment with para tbor roooe and caldmn 
ij highly benehdaL ‘Dieae and many other 
methods of treatment, totally at vaowee In 
genertlpTindple,Kigg^agTOiiiig for «*^c 
treatment. FavoraUe reports have beenWued 
on the use of some form of immpnldfvg arat 
Soper Fradidn and Gray Strdcbei and Kap- 
lan Lynch, PortU, Rente, Kiacke, Surmont 
and Battiaox, MunU, niltholm, DebenedetU 
Hor^ and Hergan Eargen, and Roaenow 
and raating represent only a small Qumber trf 
those who have reported good resoits with the 
use of racdoe p repared from the dlpkatrento- 
coccua so commonly found In ukm In these 
cases. We have reported further good results 
with the use of the t]>ecfhc sntibody solution 
(coBcentrited senun) 

In an efiort to o'aloate the preseivt status 
of Deostoruy lor chronic ulceraore colitis, we 
have r ev iew ed the 8a esses in which Gas opera 
tioh was perfonoed at The Mayn Clinic In the 
decade ipii to I9JO, Indnslre (TshleD The 
ages of the patioits varied from 7 to 61 years 
One patient was In the first decade of Hie 4 
patients were In the second decade 13 tn the 
thl/d j3 in the fourth, 17 in the fifth 5 in the 
*xth, and 1 in the seventh. Fifty two pa 
tfenU were males, and 30 were females. 

Twenty-aia patients were farmers, is were 
bousewircs (about etpally divided between 
dty and country) 6 were eJerts, 6 were school 
thadren gfris and j boys; 5 were roer 
t were lawyers, s were eofiiieers, s 
were raedairfcs, 3 were teachers, t were 
laborers, s restaurant owners, s were 


caipoitett, and i each was a bridge forcBiiii, 
bank cashier isHroad agat niilraad fire- 
man Inaoranca agent, man^acturer dnig ght, 
chanffeur painter dental technkiso, dnlts- 
man and i without occupalkm 
Eleven of the putienta came from Minneso- 
ta 7 from South Dakota 7 firm Iowa 6 fnaa 
Titiivrft 5 each from Wiscoosln MVhlgui, 
Montana, and Tnfff«n« 4 boni New Yock 3 
each tiooi Kansaa, North Dakota, and Cob- 
rado t each from Texas, lUasoari, Mhu- 
OUaboma, and Sa^tchesran and t 
Imtn Ohio Alabama, Nefataska, Wyom- 
log Ylrglxila, Alberta, ilacdtobc, and Metko. 

One patient had been fQ for x month, S 
patiesta for s months, 4 from 4 to 6 menths 
4 from 6 to 8 months, i patient from 8 to 10 
months, 1 from 10 to i3 months, 10 pstknti 
from t to years, s frooi i )4 to 1 yesa, xj 
from i to 3 years, 6 from 3 to 4 yens, tt froffl 

4 to 5 yesja, 4 from 6 to 7 years, 4 fra® 7 1® * 
years, 3 frtm 9 to 10 years, 4 from 10 to xi 
years 1 patient for is years, i for 14 yoara. r 
lor 17 yean, 1 patfents for 19 years, 3 for » 
years and i patient lor 35 years 

The dine eUpsina between a palknU fii^ 
admisalon to tie and fleoatoray h » 

Interest for It s ugg ei U the trend in thmpe*- 
Uc methods Forty-one patients were opertt 
ed upon tcsi than a month after their first 

tdmlssioQ their iflseaae, la the main, was )«g 

funding complicated or severe. *^*'^T* 
patients were op er a ted 00 less thaa a mooUH 
after their first admisdoo 5 less tlM 3 
moathi I patient Jess than 6 months, a 
patienla Im than 8 months, and a k» than 
10 Two patienU were operated 00 

years after thdr first idmisdoo, 4 * 
yaais 3 3 years i patient, 4 yesrs 4p*tJef!ti, 

5 years a 7 veais and r patient 8 years. 

The viiious treatmenti used pednrinary to 

fleoitomy have been listed by years. 
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TABLE I — ^DATA ACCORDING TO YEARS 



igji 

igijj 

1913 

rgj4 

19 sj 


jigjsjlgigligio] 

Total 

Vew paticat5 

■W 

liaj 

; S7 

i 

1 t02 1 

134 1 

i'S4 

iSg 

I 197 

20 J 

1193 

Hcostomics 

6 

9 1 

a 

D 

m 

m 

1 ^ 

S 

S 

i 3 

1 

S3 

Ddtiaamons 












patients not 
operated on 

5 

4 : 

7 , 

6 

6 1 

1 


1 

4 

6 

6 

57 


In 1921, treatment ranged from none to 
imgations TOith hot water, local treatment 
with bismuth and oh\e od, chimsol and witch 
ha2el, m one case appendicostomy was per- 
formed, and m one tonsillectomy 
In 1922, treatment mcluded hj'podermic in- 
jections of emetm hydrochloride (this was 
given m one case as a therapeutic test for 
amcebic cohtis), transfusion, imgations with 
hot water, local treatment with witch hazel, 
cautery to ulcers, tmcture of iodine, and bis- 
muth and opium powders by mouth 
In 1923, treatment included emetm hydro- 
chlonde, transfusions, tmcture of lodme by 
mouth, imgations of the colon with hot water, 
argyrol, silver mtrate, boraac aad, and mstil- 
lations of ohve oil Treatment pnor to the 
patient’s registration at the chmc sometimes 
mcluded milk diet, Battle Creek diets, osteo- 
pathic treatments, and hospitalization m 
sanitanums for the treatment of tuberculosis 
In 1924, treatment mcluded tmcture of 
iodine, kaohn, bismuth, iron, paregonc by 
mouth, imgations wnth hot water, local treat- 
ment with witch hazel, mtravmnous mjections 
of gentian violet, and transfusions 
In 1925, one patient recen^ed vnccme fil- 
trate, two patients received vaccme, others 
were given local treatment with wit(i hazel, 
one patient had infected teeth removed, and 
one received calaum by mouth and para- 
thor-mone 

In 1926, treatment included vaccme filtrate 
and vaccme, para-thor-mone and emetm 
h>TK)denmcaIly, lodme, paregonc, kaohn, cal- 
cium, and stovarsol by mouth Tonsillectomy 
was done m one case, imgations with physi- 
ologic sodium chlonde solution m one, and 
argjTDl m one In two cases the whole serum 
was given for the first time 
In 1927, treatment included vaccme, serum, 
transfusions and mercurochrome and gentian 
violet by mouth 


TABLE n — SURGICAL rNTMCATIONS ANT) 
MORTALITY ACCORDING TO GROUPS 




Cu«| 

1 Mortahtj 



Euly 

Late 

Gronp I 

Fust fulmmaUng attack and prosra-I 
si\‘e failure 

9 

5 

1 

Group 2 

Chrome^ with acute eiaceibation and 
progressave failure 

SI 


I 

Group 3 

Chrome, tnth acute exacerbation and 
acute complications as polj'arthntis, 
stomatitis erythema coaosum, ana 
pcnrcctal infection 

S 

S 


Group 4 i 

Chrome, not responding to medical 
treatment 

38 

7 

9 

Group s 

i 

Chrome with compdications as polj 
posis itneture mconUnent anus car 
cinoma 

13 

1 


Group 6 

i 

i 

Chrome, with diagnostic difficulUea. 
Maj m left tide of abdomen Lesion m 
nght half of colon (tuberculosis or 
chrome ulcerative coUtis) Lesion m 
n^t half of colon (luberculosu or 
chronic ulceratn e cohtis) 

3 


! 

Total j 


Si 

id 

1 15 


In 1928, treatment m the dime mduded 
v'aceme and serum, imgations with aenflavune 
m I case, mtravenous mjection of neoarsphe- 
namme m r case, and ileosigmoidostomy m i 
case elsewhere 

In 1929, treatment mduded vaccme, speci- 
fic antibody solution (concentrated serum), 
emetm, and para-thor-mone hj'poderaucall}’-, 
removal of infected tonsils and teeth, stovar- 
sol, lodme, bismuth and calaum b}*’ mouth 
In 1930, treatment mcluded specific anti- 
body solution (concentrated serum), and msu- 
Im to create appetite m i case 
The 82 cases will be divided mto sue groups 
accordmg to types (Table II) 

The causes of death were divided into early 
and late, the former refemng to deaths in 
hospital before the patients left the dime 
after the ileostomy, and the latter to deaths 
that occurred several months after the pa- 
tients returned home In the early group 
there were 26 (30 per cent), m the late group, 
15 (19 S per cent) Rephes were not received 
from 12 patients to whom letters were sent 
The latest information concemmg the other 
29 hvmg patients was received in January, 

1931 

The causes of death of the 26 patients who 
died early were as follows general peritomtis 
14, mamtion and deh3^dration, 4, hcemor- 
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TABiz HL — EMCTKw tumja m smarrt 
Cmi C^AJTTJAR’f IQ3l)‘ 


M (W ifMtkBaaa* 

M M< km lUMluivT n*c«rM« 


rfaa^ j ud I ocb /rocn alMces Is the ab- 

dotojoil wall pofftoperadve pen-Htottomy 
IniectWQ and exhatutioQ polmonary cmbc^ 
ism CArdoomatods, aid myocantial inlait 
tlon The oiiuei ot deatln that (xsnjrred at 
botoe or It the dlok oa a aectmd in- 
cluded perttoulda altar ittemptai clowe t 4 
the aeciitciTD7 opatiog, plaatic opencioo oo 
ileoatom; inteithial obttructkn iltfom ia 
the abdomen, muluple fiatnliJ, poeomoata, 
eodocarditia, leukemia and manitua 

The (act that 51 o( the padenta were malea 
miy b itadf oot be dgolficaat, but In oar 
expesieicr it la more difficult to coovlnce 
women than men ot the desrabihty ot ncce*- 
tity of Deoflotny 

The aR Inddcnce correspoods chnely with 
the indoeDce of grtateit occurrence of the 
dewaae Ifoit patfeota were in the third 
fotath and fifth decade* of We. In recent 
vena we baNt »een nme f»i»* m chOdren but 
have poformed few fleoatomlei m these cases 
becatae aurjical compBcatkwa were rarely 
present 

The occupation* reproent the average 
duties of Uic but it a noteworthy that oooe 
of the palieota operated on wa» a phyikian 
yet ”'‘b jrar we have »een a fair number of 
phyiidaia with the disease 

Ifl the early year* (ijni to ipjs) when the 
condlbcm did not respond to Irrigation with 
ewdicated sdirtkms and other accqDted ibera 
peutK mcastuei, Deostociy va» dooc In 
^16 becauac of the better result* from medi 
cal treattoent there wa* nodden increase In 


the raonber of ouo cdaervrd, iachxBng maoT 
in which the disease waiadnnced. In rcout 

yeaa we have learned that the ropo Bse to 
• treatment with Tacdoe and ti often 
rather slow and therefore OerMtcmij- should 
not be done until thertpeotic measorts hare 
beefi pveo months of ijatemaiic trial Ths 
fi borne out by tbc fact that fa 1930, the year 
the greatest number of CB>ei of chroolc aim*- 
live coflta were ob ae rred at the dfak, the 

> ma l te» t number of UeostoonqwM p ei fo nBei l 

The long interval betsretn the fint adsdsM 
and IltostocQy in the early ca*ea wu doc to the 
fact that many utienU who did not respond 
to conventional treatment went bome, and 
when the disease prngreased and compflcatiaai 
devtdoped, they returned for Qeoatotny 
With regaid to prdimlaarr trcalnscnt, it k 
suflkitnt 10 say that by pi eacnt melhod* the 
disease of foBy per cent of these patkst* 
ftaaing to the cllfac is ccotroGed. ^rtkber 
recemly stated that cooqplete rdief of syrs^ 
tocos was obtained by medlcil tieatmnt in 
S4 of the tot cases (tppraxii3uudy So per 
cent) and Gray gave tupflar fignm foQoa^ 
tbe sabentaneoua idmiaistratiM of vacoae. 

The causes of ona^tdory pifgrdo after 
Oeoatoffiv foBow doady the type of case. 
Many of tbe ap patients known to be alive b 
jMnoury r^r were not aitisSed with the 
revolts of Oeoatermy otberi were wiol^ un- 
able to cam a bviog and wm reduced to t 
state of duocuc faraikUsm (Table m) 

In 10 cases of grotip 4 the patlcnU reported 
6 to 9 yean later that rertsJ dheias^ of 
Wood streaked puroIcBt mateml penliied u 
before operaOou. St* patknti from group * 
reported s to 8 years later that their trooWe 
coQtiDOed ss before sod that they wm nnabie 
to carry 00 thdi occupotioni, Two patirtrta 
from group t reported r and 6 years later that 
their trounie coutimied. Tbe ooe patient of 
group 3 reported 7 vean after operation that 
he wai so per cent wtter 

It Is eic«dui|Jy difiirnlt to evaluate these 
letulU as each case has been an lodivkhttl 
problem. We cannot state that Oeostoeir 
might better bai-e been pesipooed crt c\r 9 
oot attempted riuce we are convinced that it 
has saved some live*. It is In the scute phaw 
of the disease that the queitloo of operatioo u 



B-VRGEN, BROWx\, RANKLY ILEOSTOMY IN CHRONIC ULCERATHT: COLITIS 199 


debatable In groups 1,2, and 3 (Table II), 
m wbich cases ot the acute phases of the 
disease nerc classified, there are 38 cases, and 
the early operative deaths were rS (47 P^^ 
cent) Of the 20 patients who survnved the 
immediate operation, 16 are still Imng but 
the condition of S of them has not improved 
We belle^e that in these particular groups 
our present medical regimen offers more than 
surgical treatment, besides spanng the patient 
the annoyance of ileostomy Undoubtedly an 
occasional case will be an evception The dis- 
couraging results in 33 of the 38 cases (the 
18 operative deaths and the 4 later deaths) 
certainlj make us feel that operatne treat- 
ment should be undertaken only after the 
most mtensne and thorough medical treat- 
ment 

In group 4 (Table II), the chronic cases, m 
which surgical treatment was selected after 
discouragmg trial with medical treatment, it 
IS logical that poor results would occur The 
patients had been depleted by disease for 
months, usually years, and changes in the 
heart, hver, and kidneys existed m addition 
to severe infection of the walls of the colon 
The immediate mortality was 25 per cent, 
about half that m the acute cases Nine 
patients (32 per cent) died later, and 10 of 
the surviving patients are chronic mvahds 
(Table BE) One patient reported that he was 
in good condition, and another, although stiff 
haimg trouble, was able to work most of the 
tune From the study of these four groups 
(Table II), it is difficult to escape any con- 
clusion other than that uncomphcated chronic 
ulcerative cohtis is primarily a medical disease 
and only m rare instances is surger}'^ ad- 
visable 

The question of decidmg whether to close 
the ileostomy opening or to perform ileosig- 
ffloidostomy IS also difficult Closure was safely 
eSected m i case, i year after deostomy, but 2 
years later the patient suffered an acute 
exacerbation of the disease which was treated 
medically 

Incidentally it ma}' be noted that appendi- 
costomy had been performed m 2 cases and 
cmcostomy m i case pnor to adimssion, the 
operation had been of httle, if any, value In 
1 case colostomy, in the lower part of the 


descending colon had been done, and later 
ileostomy v as done 

Deosigmoidostomy had been performed in 
2 cases, in r case at the clinic and in r else- 
where ’The latter patient had become dis- 
couraged by medical treatment at the clmic 
and w'ent elsew here for the operation Follow- 
in'^ this, he became much worse, the stools 
increased from 8 to 10 daily to 20 and 25 He 
returned to the chnic, when ileostomy seemed 
the only possible procedure, especially' after 
another short tnal of medical treatment The 
operation was performed and death resulted 
from pentomtis In i case ileostomy had 
been done a year pre\nously The condition 
seemed qmescent but following deosigmoidos- 
tomy, pentomtis and death resulted In the 
third case, ileostomy' and subtotal colectomy' 
had been done and deosigmoidostomy' was 
finally undertaken The patient survived the 
operation but died 5 months later from an 
acute exacerbation of the cohtis, undoubtedly' 
the onset was m the rectum with rapid ex- 
tension into the ileum We feel that after 
deostomy has once been estabbshed, it must 
be considered permanent We also feel that 
the present type of treatment may finally 
control the disease and make it possible to 
institute surgical procedures m the form of 
deostomy, smee caicostomy and deosigmoid- 
ostomy yneld so httle m the way of rehef 
Ten patients are known to be m good health 
and are satisfied with deostomy, because of 
striking rehef from the trouble for which the 
deostomy was performed Seven of these 
operations were performed for complications 
of chrome ulcerativ'e cohtis (group 5, Table 
II), mcluding polyposis, stneture, penrectal 
abscess, and absence of anal sphincter, the 
result of fistulectomy' elsewhere Five other 
patients reported that they were domg fairly 
well and were able to work, but that rectal 
discharges of blood and pus continued 
Naturally the mortahty' is low as the disease 
is not acute nor is the patient so hkely to be 
depleted We have no recent data on 4 cases 
of this group The 3 other patients known to 
be well were of groups 2 and 4, and one w ould 
be justified m assuming that deostomy' had 
not only' saied theur hves but had made it 
possible for them to go on as useful atizens 
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TABLE UL — EKOWn lEffCIIJ* IN W^WrY 
CAKEE OaiTOAEY 1931)^ 



rluge 3 Lnd i each from abtceaa In the ah- 
domlnal wall poatoperalm peri-dcoitomy 
Inlection and oihaoation, pulnwuarv embof 
bm caTtdnomatoda, and myrxmUal tnfuc 
lk» The causes of death* that occinred at 
boQte, or at the dude oo a teoand vuit, in 
duded periloolU* alter attempted ckemre of 
the Deoetotoy opening' plastic opentleo cd 
Qeottomy iateatlnal obstmuloc^ abacess Ld 
the aMomen. muhiple hftola*, pneumottla, 
eodocarditi*, leuhsnia aod tnanltioo 

The fact tlut j> of the patkats vere malea 
may la itaeli tiot be tind&ant, but in our 
eip gfettce it is mcnc cQ/Saiit to coarfoco 
vometi th«n men of the dedrabfbt) or oece*- 
lity of fleostomr 

Tbe acc indigence ujtr qp u od* eJoady ar{(b 
the modenci of greatest o c oirre o ce of the 
disease. Moct patknts irere la the third 
fourth, and faflh decades of We In recent 
year* have teen more cases in chlklreQ but 
have perfortoed few Qeostomks in these case* 
because smpesJ compficatwns were rtrdy 
jweseot 

Tbe occupatkios represent the average 
duties of m* but It Is noteworthy that none 
of the patients operated on was a physioan 
^•et e*(i ytsu we hare *etn a fair nnmbcr of 
ph^dam wUh the disease 

In theeariy >’taii (19*1 to when tbe 

ctndjtijn did not respond to irtlgatJon with 
medicated solutkm* and other accepted ihera 
peutk iDcasorrs fleoitomy was done In 
^36 because of tbe better rctolu frora roedl 
cdtrealiocfit there was a *03660 10008*0 In 


the number ol case* observed, iadaflngm^ny 
In which the disease was adeanced. Inrerent 
years we hare learned that the response to 
treatioeot with vacdoe and lenim b olta 
cather ilotr and therefore Det^oniy ibooid 
not be done nntl] tbeiapeotk measort* hsre 
been given mooUa 0/ *y*tenuaic iritL This 
U borne ont by the fact that In 1930, the year 
the greatest number of cases of chroolc afceri 
tfve coUtls were otwTred at the dhuc, tbe 
smallest nomhcT of ileostaimes was pet foTmo i 
Tbe long mterval between tbe first 
and ileoatotny in tbe early cases was due to the 
fact that many patient* who did not respood 
to convenlional Irealmcnt went home, and 
when the disease ptofTtssed and compheattooi 
developed they returned for Oeoftomy 
WUh ttgard to petUmlnaiy irealment, it a 
sufficient to say by present methods the 
disease of fuhy 75 per cent of these patients 
to the cQ^ is ccotrdled. Scrdcher 
recently stated that ctnupiete relief of sytup- 
toma was obtained by medical treatment m 
of the }09 case* ('annxcu&iteiy So per 
cenO and Cray gave sunuai Sgure* Mtewint 
the sobcDtaneoos admifdsmtkm of vtedae. 

The ctoses of cmatiafaciory pengren after 
OeosteoBy foUen* ckaely the type of case. 
Many of the sp patients known to be alive in 
Janoary 1931 were jjot satisfied with tie 
tesuhs of iie^omy other* were wboflr un 
able to earn a Bving and were reduced to a 
•tafe of chronfc fortiidlsm (Tkile DTI 
Ifl 10 cases of group 4 the patients reported 
0 to 9 year* later toat rectal dlscha^sei of 
blood ftreakrd purulent naterfil penfited a 
before opertlion. Su patients Itot group * 
reported j to 8 yean later that thejr troobie 
CDOtlQued as before and that they were unaWe 
to carry on their occupatioca. Two patlrtU 
from group i reported 1 and 6 yean Irter thrt 
their trouble contiirued. The one patient « 
coup 3 reported 7 ^vsn after operation that 
he was so per cent better 
It is eaceedingiy fttffii-plt to evafuatc these 
reaoiti as each case has been an lodivldGal 
problem iie cannot state that fkosto«y 
might better hare be« postponed or ena 
not attempted since we *je convinced that U 
has «ved some Uvea- It b m the acatc pha* 
of tbe dlrease that the question of operatiou » 
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debatable In groups r 2, and 3 (Table H), 
m nhich cases of the acute phases of the 
disease were classified, there are 38 cases, and 
the early operative deaths ivere 18 (47 
cent) Of the 20 patients rsho sur%nved the 
immediate operation, 16 are still hmng but 
the condition of 8 of them has not improved 
We beheve that in these particular groups 
our present medical regimen offers more than 
surgical treatment, besides spanng the patient 
the annoyance of ileostomy Undoubtedly' an 
occasional case mil be an exception The dis- 
couraging results m 33 of the 38 cases (the 
18 operative deaths and the 4 later deaths) 
certainly make us feel that operative treat- 
ment should be undertaken only after the 
most intensne and thorough medical treat- 
ment 

In group 4 (Table II), the chronic cases, m 
which surgical treatment ivas selected after 
discouragmg trial mth medical treatment, it 
IS logical that poor results rvould occur The 
patients had been depleted by disease lor 
months, usually years, and changes m the 
heart, hver, and kidneys existed m addition 
to severe mfection of the rvaUs of the colon 
The immediate mortahty was 25 per cent, 
about half that m the acute cases Nme 
patients (32 per cent) died later, and 10 of 
the surviving patients are chrome invahds 
(Table II) One patient reported that he was 
m good condition, and another, although still 
having trouble, was able to work most of the 
time From the study of these four groups 
(Table n), it is difficult to escape any con- 
clusion other than that uncompheated chrome 
ulcerative cohtis is primarily a medical disease 
and only m rare instances is surgery ad- 
visable 

The question of decidmg whether to close 
the ileostomy opemng or to perform ileosig- 
moidostomy is also difficult Closure was safely 
effected in r case, r year after ileostomy, but 2 
years later the patient suffered an acute 
exacerbation of the disease vhich was treated 
medically 

Incidentally it may be noted that appendi- 
costomy had been performed m 2 cases and 
emcostomy in i case pnor to adrmssion, the 
operation had been of little, if any', value In 
I case colostomy, in the lower part of the 
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descendmg colon had been done, and later 
ileostomy w as done 

neosigmoidostomy had been performed m 
2 cases, in i case at the chnic and m i eme- 
where The latter patient had become dis- 
couraged by medical treatment at the ^mc 
and went elsewhere for the operation FoUow- 
mg this, he became much worse, the stools 
increased from 8 to 10 daily to 20 and 25 He 
returned to the clmic, when ileostomy seemed 
the only possible procedure, espeaally after 
another short tnal of medical treatment The 
operation was performed and death resulted 
from pentomtis In i case ileostomy' had 
been done a year prev'iously The condition 
seemed quiescent but following ileosigmoidos- 
tomy, peritonitis and death resulted In the 
third case, deostoray and subtotal colectomy 
bad been done and ileosigmoidostomy' was 
finally undertaken The patient survived the 
operation but died 5 months later from an 
acute exacerbation of the colitis, undoubtedly 
the onset was m the rectum vrith rapid ex- 
tension into the ileum We feel that after 
ileostomy has once been established, it must 
be considered permanent We also feel that 
the present type of treatment may finally 
control the disease and make it possible to 
institute surgical procedures m the form of 
ileostomy, smee ciecostomy and ileosigmoid- 
ostomy yneld so httle m the way of rehef 
Ten patients are known to be m good health 
and are satisfied with ileostomy, because of 
stnkmg rehef from the trouble for which the 
ileostomy was performed Seven of these 
operations were performed for comphcations 
of chrome ulcerative cohUs (group 5, Table 
II), mdudmg poly'posis, stricture, perirectal 
abscess, and absence of anal sphmeter, the 
result of fistulectomy elsewhere Five other 
patients reported that they were doing fairly 
wrell and were able to work, but that rectal 
discharges of blood and pus contmued 
Naturally the mortahty is low as the disease 
IS not acute nor is the patient so hkely to be 
depleted We have no recent data on 4 cases 
of this group The 3 other patients known to 
be well were of groups 2 and 4, and one would 
be justified m assummg that deostomy had 
not only saved their fives but had made it 
possible for them to go on as useful atizens 
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rtiRge 3 and i eacb from abtcesa !q the ah- 
domlnal wall poatoperative peji-Ueoatoiny 
Infectkm aul ezhauatkm pulounaiy embol 
ism, cardnomatocU aixi myocardial fnfart 
tion The causes of deaths that occtu^ at 
borne or at the diidc oa a aecoud visit lo 
doded peritooltis after attempted clorore o( 
the {lec^omy opedrij pUitk opentim od 
D eoftomy fotestioal obstnictuo absceu to 
the abdocoen Budbple fistaUa, pneuntoou, 
esidocardltis, leohrmia aM loanitiotL 

The fact that 53 of the patients were males^ 
may In itself t>ot be ri| 7 il 5 caiit but In onr 
expedeoce It is more dllEcult to convince 
women than men of the dcdrahllity or necea- 
sity of Qeoalomv 

The s« locideoce correspoods cloady with 
the tacMencr of greatest occnrretice of the 
disease Most patients were in the third 
foorth and fifth decades of hfe In recoil 
years we have seen more cases In children but 
have perfonned few fleostomUa In ttw^e cases 
became sorskal compDcailoni were rarely 
presat. 

The occupatiooi represent the average 
dotio of life, but U Is noteworthy that none 
o( the patients operated on was a pbyiidan 
yet eni year wc have seen a fair number of 
phviiaaDi with the disease. 

In the early years C1931 to lost) when the 
cooditkm did not rtspood to intgaiion with 
medicated solations and other accepted them 
peutic meamrea. Ileostomy was done In 
1916 becaose of the better rcaaJtJ from medi- 
cal treatment there was a sodden increase In 


the tmnjber of case* observed mdodlng many 
in which the (fiseaae wu advanced. In recent 
years we have learned that the response to 
treatment with vaedne and semm b often 
rather slow and therefore Deostoroy ihjiild 
not be done until theripcotlc mca sar cs have 
been given months of ^fstonatic td»l Thb 
b boiu out by the fact that In 1930, the year 
the greatest nnmber of cases of chronic uV^ 
tive colitis were observed at the Hmic, tbe 
smallest Dumber of Oeoatomles was pa l o i med 
Tbe kmg interval between the first ■Hfnr«»ni 
and Deostofny in tbe early cases wu due to the 
fact that many patients who (fid not reipood 
to conventional treatment went ixw and 
when the (fiacase progresKdandcompUcatioos 
deviloped, they returned for fleoatotny 
With rtgaid to preiiminary trcatmmt, rt Is 
Buflksent to aay that by present methods lie 
cfiscnie of fnlly 75 per cent of these patienU 
caQung to the dink Is caotroQed. Strcicher 
tecesUy stated that compete rdief of sytn{>- 
(ooss was obtaioed by metficaf Crettaxea( » 
&4 of the 103 cases (approxlmateiy 80 per 
cent) and Gny gave shnuar figures foUowug 
the fsbeutaneous adsdidftraD^ of vacdoe. 

'the causes of ucsatiafactory peogrts after 
deostomy follow doady the type of case 
Many of the 39 patients kniywa to be alive In 
January kj 31 were not latlified with tie 
results of nenstomy others were wbollv on- 
ahle to esni a living and were rcrfucetl W * 
state of chrooic Invafidism (Tabk IH) 

In 10 cases of group a the patients reported 
6 lo 9 years later that rectal discharges oc 
blood streaked purakat mateibl perristed s3 
before opcralioo Six patients from groop * 
reported 1 to 8 years liter that tWr troebte 
continued as before and that tbeywere unaWe 
to carry or thefr ocenpatiema. Two patfeoW 
from group 1 reported i and 6 years later th^ 
their trouWe continued. The ooe patient " 
group 3 reported j years a/Icr operation that 
he was 50 per cent better 

It b ciceedjDgly difficult to evaluate these 
results as each case has been an individual 
problem. \\t cannot sUto that Ileostcriny 
might better have been poaipooed or cvm 
ntrt attempted sJnet we are convinced that it 
has saved some 11 vri. It b la tbe acute pin* 
of the disease that the question ol operation « 
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barreled ileostomy instead of double barreled 
Smce the former method of irnga ting the cxilon 
has fallen into disrepute, the ciecal end of 
the ileostomy is useless and, protruding along- 
side the proximal loop, makes an abdommal 
anus more difficult to take care of Further- 
more, should one desire to resect the colon 
subsequently, because of any of the indica- 
tions mentioned, the single barreled ileostom\ 
IS a deaded help m that it lessens the difficul- 
ties of the operative technique and permits 
one to proceed with the subsequent remoial 
of the large bowel mthout hanng to consider 
so much of an infected field The t^^ie ot 
ileostomi i\e arc descnbing has been used in 
6 cases, as a prelumnarj’ step to resection of 
the colon Three of the operations were done 
for chrome ulceratii e colitis and 3 for multiple 
pohqiosis The veiy decided ad\ antages 
which this t}-pe of ileostomy giies the pa- 
tients, so far as its care is concerned ha\e 
inclined us to continue the procedure There 
IS a disadvantage to a single barreled ileos- 
tom^ which wdl be ^olced immediateh in 
the ei ent a stneture develops along the course 
of the colon due to the chronic ulcerative 
cohtis, It leaies a bhnd loop of bowel full ot 
pus and detntus without an opportunity for 
dramage This, howexer, is of infrequent 
occurrence, and moreox er it is highlx probable 
that the majontx of patients with chrome 
ulceratue colitis who subnut to operation 
■'nil be subjected sooner or later to partial or 
total exeresis of the colon 
The technique of this ileostomj, is relatix ely 
simple A point midwax betxx een the umbili- 
cus and the anterosuperior spine on the nght 
side IS selected and a split muscle inasion is 
made The diagnosis is alxx ax s estabhshed by 
roentgenograms and proctoscopic examma- 
tion, and it is not necessarx' to explore the 
colon Indeed anj exploration of the colon 
howexer carefully done is hkely to result m 
disaster, smce ex en by the gentlest manipula- 
tion one max madvertentlx thrust the 
examining finger into the diseased cscal wall 
■I pomt in the ileum, about 12 or 14 centi- 
meters from the ileocecal xalxe, is selected 
and the blood supply to this portion of the 
boxx el is dixnded betxx een clamps, and ligated , 
the boxx el is then sexered betxx een clamps 


with a cauterx’ The end nearest the cacum 
is ini'erted with any txqie of inxerting stitch 
and IS dropped back into the abdomen 
Between the mesenterx* of the proximal end 
of the bowel and the lateral parietal pen- 
toneum a number of stitches or a smgle run- 
nmg stitch obliterates the raw space, just as 
would be done m making a colostomy in the 
sigmoid on the opposite side This prex-ents 
obstruction bx small loops ot boxx el which 
might slip behind the ileostomy In case 
there is a xxade space xvith small chance of 
obstruction this step would be unnecessarx- 
The proximal end xnth clamp on it, is 
brought out through the incision and sutured 
to the peritoneum by interrupted silk sutures 
The xvound is closed tight xnth catgut sutures 
and a clamp is strapped to the abdomen and 
allowed to remain unopened for 4S hours Bx* 
stnet adherence to a regimen of total absti- 
nence of flmds by mouth, and mamtenance of 
the fluid balance by intraxenous and sub- 
cutaneous mjections of glucose and salt solu- 
tions these patients are earned through the 
hrst fexx- dax-s folloxnng the operation xnth 
slight discomfort and xxathout any exidence 
of obstruction MTien the clamp is taken off 
tne end of the bowel is teased open and a 
small catheter is thrust mto the loop for 
drainage 

Usually the immediate conx alescence is 
compheated bj considerable loss ot flmd 
and drastic efforts to mamtam a satisfactorx* 
water balance are necessarx* As time goes on 
and the ileum gradually takes on ciecal func- 
tion and the stools become serm-sohd or 
formed, it is less and less difficult to take care 
of the artificial anus and the patient s general 
condition begins to improxe Operation is 
instituted considerably later, if necessan- 

The care of an artifiaal anus is ot consider- 
able importance to the patient If the content 
of the bowel is fluid disagreeable expenences 
are the rule rather than the exception imtil 
such time as sphinctenc control becomes 
shghtlx dex eloped and the bowel habit is 
changed Of all the dexaces that hax-e come to 
our notice as satisfactorv' for colostomx' and 
ileostomy, one dexased by a patient on whom 
we performed deostoraj' for pHilxyioidosis of 
the colon has been the most satisfactory. 
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UDqu»tkHi»Uy patieDt* with polypcab, 
vtnctom erf the boi^ lucoQtlrtcnt umt, u>d 
cardoom* ifacmU have furgfcal interreution 
md It U gratUying to Yiurw that ileoatomy 
can be p^omed at a reaflonahlc riik (ij 
per cast) for fonh a (S*ease u chnotuc oken 
tive coUtla, The rak U really le%i tb»n Uda in 
a case in which it Is reasonable to expect a 
good resolt and as will be pointed out later 
with the development ol the more recent typo 
ol Ileottomy coi»dcrably less. One of ibe 
} deaths in group 5 (T*^ HI) was due to 
(Muse cardnomato^ of the cokm and the 
other was doe to peritonitis foUowing repair 
ol the Qeoatomy 

CCnOODTI AWD TEaQOQtn 

Tbe foregoing data seem to be ample evi 
dence that lurgety has failed to be of great 
benefit in many cases of aente nlcerativo 
coliUa, and they furnish prooi that it U in(&- 
< 3 ite<h appnrently in only the chjool c, com 
plicated bof tuadiaf auto, which bare 
filled to yield to raedicel, dietary and other 
therapeutic sgesta. I^e have not ihared the 
optim um concerning satisfactory end revolts 
foDowiag sppesuheovtomy and circoatomy 
which a renew of the IHeratme would Uuficate 
to exist. Unquestionably many padents have 
been benefited by these procedorei but the 
rationale of the operation is questionable and 
certainly if any patient Is daperaldy 01 with 
chronic ulcerative cediUs muds is asked from 
my type of operabon One sd^ reidDy 
question subjeoing tbe patient with the acute 
fulminating tvpe of disease to surgical pro- 
cedures, and, indeed a statistical stu^ of the 
end results makes it rather piiam that Ultle Is 
to be expected from this type of IreatroenL 
HeodgmoWoaloiDy (17) has been fairly fre- 
quently mentioned In tbe hterature and la 
^ past it has been accomphsbed succeMfully 
ia many Instances, so far as the operatrre 
ujortallty h conceraed. It is our beacf that 
thb type of procedure in cases of chroni 
ukeratWe colitis, ihoold be meotloned only 
to be condemoed- 

Onr experience bdlcBtes that chnxuc ulcer 
ative c^tii is initiated In tbe large bowel, 
almost invariaUy from the rectum upwa^ 

True there are fporaific Instances of martedly 


hva i ii ed chrome idceralJvt adJUs and other 
InsUncta In which apparently It has beta 
found In hs cariJer stages In the right snd 
middle segments of the coian but f(r sD 
practkel nurpoaes, o« may consider it t 
disease wmeb begins fn iiit rect u m and 
prog T cs a ea tcnriid the cec um and Drum. To 
attempt to mikr TTWrimfiA in 4 dgOK^ 
which a iniected with chronic nJeerative 
coUds is haxardous from the stanlpoint cf 
Immediate operative mortahly and there k 
little reason to believe that a M gh percentage 
of loch patients wouid receive even transitory 
benefit freua sUa-tracking the greater part of 
the large bowel by this method 
We hive prefer^ to use fleestotay withotrt 
cxfdoratlon In the more acute cases In which 
operation seemed Impcrativt. ^^^lh tnereas- 
tog experience we hare found t dedded 
(aUing-^ in the number of cases selected Kx 
operalfcpQ so that during the last year fa 
The Mayo Qinic, Deost^y has bw pet 
formed ^y twice. The nnssjJsfsctory eod- 
fcaulU have been a dedifing factor ha aban- 
doning surgical procedures In the scute, 
fnlminating osea, and in >i*Tilrir(f tVm, to 
far as poscUe, to the group of asses wbirii 
on account of ibdr chiwidty cnmpOcstfam, 
and marked disahOJty of the patient Indicate 
radkai measures for relief A coroQiry to 
this sUtement la that chrome oiemtire 
colitis In Its later stages, must be daeified 
with tbe cowfition wnlch not infrequently 
demands txtlipatkm of the colon bccauM of 
the (ievekiproent of moltipie fistulas, shjces- 
ses or polyptrfdasts, wWefa we beEeve to be t 
precursor of a malignant cocxfltwo, Boctase 
of tbe laa that in many fautancei fn this type 
of case It is desirabte and frequently oecea^ry 
to p er fo n u subtotal colectomy or possfbJy 
total coJedomy following prelimlniiy pn*- 
cedure, sre have focmi it adventageowto 
change the technique of Ocostooiy somewhat 
from that cmploj'^ In fonocr ycara ^ ^ 
When Brown advccaled a douWe barrcrro 
loop Deoatomy for chronic ulcerative coUtfa 
thetedinhaldlfficnllleaof thcoperition wm 
markedly facilitated in cases In which of*™ 
tion was imperttive. However with the 
ercilatioo of Qcostomy It hss seemed to m 
deddedly more aalii/actory to io$iltvte slope 



LOWIMAN RECONSTRUCTR^ SURGERY FOR PARALYTICS 


205 


trolled hip joint on the opposite side, vrould have 
rendered standing diffi^t, if not impossible 
Stiffening in the straight position likemse would 
have prevented a good sitting posibon This 
represents a case of nhen to let well enough alone 
and not to operate The axiom of an old time 
professor of surgery, “if you can't do some good, 
don’t do an\ harm,” was never better illustrated 
Fourth, the present and future soaal status of 
the afBicted person should also be taken mto con- 
sideration m prescribing the surgical reconstruc- 
tion scheme Younger surgeons trained m the 
technique of operative procedures and without 
long expenence and contact with social, business. 
Or mdustnal aspects of their patients’ hves are 
too hkely to give the latter but scant considera- 
bon and maj not weigh the factors m their pro- 
posed operations against the future soaal status 
of the indindual Such procedures as arthro- 
desmg knees, hips, shoulders, and wnsts should 
be most thoughtfully considered, first, as to 
whether or not they should be recommended at 
all, if so, at what age, and when done what should 
be the choice of angles at which to fix them 

For illustration, a beautiful gul of ii, with double 
dangle legs bas been in double f uU len^ braces for a penod 
of iH >eais, undergoing muscle re education and training, 
with the result that no return shows m the feet, only a i ery 
ibght bit at the knee and some m the thighs, but with onl> 
about 40 per cent strength The semor surgeon deaded 
upon and earned out a bilateral Vilutman astragalcctomj 
He was questioned as to his reason for doing this m the 
face of the fact that the girl would probab} hai e to wear 
braces always. His purpose was made clear when he stated 
that knowing the social status of the family and the 
probable future position of the girl he did the procedure be- 
cause it was sound technically, the knees would be more or 
less stabilized and there was some likelihood that the 
abductors of the hip jomts might m time reach a strength 
to allow them to be shifted back to aid the glutei 

Furthermore these feet could be safely shod m low 
shoes, and sheath type braces with lock stops to con- 
trol knees and extendmg only to the skirt length could 
be worn for dress aSairs without showing The feet thus 
shod would be presentable and braces would not be 
in endence Later spinal fusion or plastic repair of 
abdominal insuffinency may still further decrease this 
girl’s disabihty 

E\ ery one of the pohomyehUs cases should have 
a well thought out surgical plan based on pos- 
sibilities and probabihties 10 or 20 jears ahead 
Each step bears directly on the nexL Hence care 
m not doing too much, and espeaallj not out of 
sequence, is necessary After each procedure or 
senes of steps the adaptation of the new mechan- 
ical situation to school and soaal needs becomes 
necessary' As the child develops, new demands 
may show the need of further surgery, to with- 
stand increasing weight and activnty, or economic 
and soaal necessity Many final or end opera- 


tions of a radical type like those mentioned should 
be planned or done late enough to determine their 
absolute necessity' or adnsabUity 

As an fllustrabon of improper sequence m 
relaUng surgical steps note the followmg case of 
paralydic eqmno valgus, m a girl of 13 

Patient was seen by semor consultanL Recommenda- 
tion already gi\ en was tendon lengthemng of \chiUes and 
transplanalion of peroncus longus to midtarsal region, 
second step, tarsal stabilization Ldnce was given to do 
the heavy bone work of stabdizmg operation as a first 
step and then the transplants later to avoid danger of 
complications 

The foot ought not be used m a position of 
deformity' dunng the penod necessary for re- 
education Consequently , the early need of the 
arthrodesing procedure, and this would require 8 
weeks m plaster, which would give time enough 
for atrophy' of the transplant with stretchmg of 
adhesions Furthermore, the swellmg madent to 
the latter operation and probabihty of secondary' 
closure of the dorsolate^ masion with a large 
bmding scar not far from the transplant insertion 
might easily ntiate the entire value of the first 
procedure Hence, it is a safe rule to do all 
deformity correction of bones and Jomts first and 
follow by those procedures which deal with re- 
adaptation of power 

To illustrate the possibihties over a penod of 
years, let me ate one severe case 

A D , paralyzed at 8 y ears of age. Both legs, abdomen, 
and trunk m the lower segment, with the following deform- 
ations advanced scoliosis, pelvas tilted forward and down 
on the nght side, overactive Achilles and peronei, both 
feet, with weak antenor tibials produemg eqmno valgus, 
with marked instability and toe drop Beginning knock 
knee on both sides with rotatory deviation of the tibia at 
the knee because of a tendency to overaction of the bi- 
ceps and ov ertension on tensor fascia femon, parab’sis of 
the lower half of the abdominal muscles. Patient could 
stand by use of crutches and with them walked with 
great mstability and lack of security The following bnef 
rfsumi of reconstruction illustrates what per^tent, 
thoughtfully planned procedures could accomplish to meet 
the original condition, anticipate and prevent the effects 
of defomung forces, and obtain gradually increasing func- 
tion until at 17 years she has managed to keep up m her 
grades at school and can sit and stand longer tunes with- 
out faUgue, attend soaal and school duties, has become 
prartically independent m getting around on short 
crutches, and lately has begun to stand alone m leg braces 
without crutches and take a few steps just holding ligh ily 
for balance. 

September, 1923, to ilarch, 1925, re-educabonal muscle 
tramiog 

ifarefa 10, 1925, nght foot, tarsal arthrodesis, transplant 
of the extensor propnus halluas to antenor tibia! mscr- 
Uon, petoneus longus to scaphoid. Physiotherapy until 
Xov ember, 1925 

N'ov ember 3, 192s, left fooL Tarsal arthrodesis Trans- 
plant peroneus longus to scaphoid. Followed two years 
of gymnasbc treatment, underwater muscle tramin" 
braces, casts, etc. 
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weak; lUa to (tud wilk «•» itj.*!- dcf ^Jtut od 
two-iadi <■ ked tad tolt. It wm iMnd to get 
patWt c«t ot bncr wUck ctDed to€ foot 
tod to utbrodeda d tbt koee. A nport u* miacdtd 
(nan the M^daolocbt ■* to Ike fttun (otriWctcad nd 
ToratictJ ootlook ot tke bor A rrpart *tt irttiu o l 
ftttlof tktt tba bc7 «ti of t “dnfl tocBtl Eteukdty tuj 
c«ki aercr bet hrtla tvier On tbt batb cd tkk repoR 
tbm optttlkBt *cTt dooe, tad tbe bay n wwU Imet 
(rtt. bboTtly tftenrud kt Tetomad to U> ton, 
obttlatd tt t loTict tutka vttn be ktt boea 
MtMicU*7 tiDpk>7«a (or terml ;ttit. 

X, bay teed ixyttnn p nD omTT OU t, ekitftfc, ItwJ t lm 
cet kx-| Urepkr ibcctaac * antttctvre ifaforml^ 

ti tbe koct, tqcfan vtim MTcn in foot. OpntnM far 
urrtukjB of idawttj (tTt my ttUdtOgey rooiti, 
Tolkpr-ap at Etncle n-edgettka ttdtd to drt ti7 ptm 
tt tbt km He bad t aucatnal Ifoy in braoi tM 
HiMlkot. Oneof tkt TOKner KP xaaM tdt tktt ptohtMy 
at ajtkrodtdi at tke ktaa votM tmkt kin (m at tka 
bcBOb Tka racod rt u wtd kb litbtf to ba a pdaalent. 
Fttioit nt teef tkeoo^ tar tt /^j ^ tttbr 

ifencL, aad a npart frooi the ptyrfwiricte wtt reqMted. 
Ad Tka vat iitaiLad tkat tka boy vaa obtloctiy a >— ■"t »1 
type vitk a kick tniaDectoal qootfcet tod ibai k« hod 
maikad bant tovard aocot artbtk cans At imlt, 
ofmtkie vat adabed anioat and tike boy Mt booe, 
nadag a bcaea with lo^ ftop at ibe kaee >: 4 aL 

The tendoKj for hoaK W DKeuot to pafonn 
Arthrodesb o^ htp or koee ^oiots vitbout ^rdBc 
konriadfo (u fu u cu be obuiiied) an. 
cfpodaB^ la dfnlcil pnetko, produce ontoU 
um to tbe fatnre Toadoatl, eodgi, hod Biental 
oatfook. Aik « doctor Uvyer. or tx^Oes ozecs' 
tin, with 4 knee ctlS from iajnry or grthrltb, 

wbat t^ ttaradanp mmna, gad OIK vQl rocflfy 
finAr afand tbat Sttcb 4 CgodltklO ihooVl OOd 
Tohmtully be prod u ced except 41 1 Dc cmf ty ot 
cboke 4 fter vtiy nwture drffbmtloiL Ncmt 
iboold It be dooe atij la life In t ptctlytk tmCD 
ta In iidltg wit effort bis been mioe to evaluite 
tbe future sodil-ecoDocnlc owdi lod poafbO- 
lua 

Secood the doaer tbe child b to adolefmnr 
lod tbe bif innlnj of the wwhiii^ tge. the more 
orefol ihoold the surgeon be to laroilnt blmsHf 
with t]to family bickgrouixL Proper eoai] 
•ervfee reports, ^us tbe report 00 tbe i^eldoml • 
menu} tod eocstkiQa] poadbfUtles wfU olten 
detertnliK tbe most idrlsim smflcil procedmei. 
A mm Wei c£ eeparUe cceimtire stcfa preceded 
ind Intenpened with pbyslotbcTiwaUc treat 
meotj oref t tor $ jot p qkxJ might bo Idol In 
ceiuln ciicomstioceSj but In i firoDy in 4 t»d 
cccwMslc rituitko. mtb tbe father perhaps desd. 
or haring deserted the family and the motber 
w t ak i W ruiical procedures to rin sUbfllty 
rWoo^le fuDctioo, and early posabfllty of *T*k 
jboold be dedded upon. 

We recall cotain early crlikbms of the «or* or 
Hoke and Campbell in lbs sooth for the exten' 


si feus and apporeat ladkaloaB of aorae cf theh 
surgery but an intimate knowledfo of the nrial 
probletn they have so bravely attacked rimed 
that the majenty of tenibie paialrtic defam- 
itses fa >n3ung adults and chlldnai of pooe tnajn- 
tain f a nm iq oeccKlUted tMs type of ladxal 
surgery to meet tbe ^absolnte ecoocmlc and 
soda] oesd pc ea aited 

Tbert would not be time aul mcney avalbblt 
to do what socie might cmfder a more a»- 
aervativtly Indicated cooise of procedaic bm 
tbe crilkimis, wltboot Intimate knowledge of all 
tbe facta to be we igh ed were anjtat. 

Third, the Industrial aspect d each potiomje- 
Utli cass neanng wixklag age sboukl re cejn 
careful cooslderatioiL We have already meo- 
tkoed the IndlTldual assets in the war of mesial 
cqnlpcnetit. ctc^ but the surgecxi sWild bare 
sesne beritatkn in performfag opeiatloos wfakh 
ml^t render It diScnlt to excenta certain mo- 
doQS essential to an occunatioD for which the 
fadlridoal m,lghi be ot tiru w ls e well ndted. 

For Imtaace, arthrodesia of a sbouUer may be 
weQ Indksted but tbe podticc fa which tbe 
aboolder tbcmld be peraxioesUy £zed mar rtiy 
crwTsidmbly acccrdiog to the ccrnpatkfsal re- 
(fdreiDnt and also fa accordance with right cr 
lat haadedness In rdatks to wUeh iboow b 
Inrofred. likewise with soqk laved rer tm t of 
both sboulden, which ooe to Riffes retfoim food 
I m l gTTWT j j, haa^ 00 the wtirtlng kanH and elocw 
loDCtlcn cr the degree of posriw fnnctJoa ia ceo- 
oectioo with wrist aithrodesb or tnnspfirrfitkai. 

This opoatloo la often dooe quite early ahh- 
OQt due regard to future occupational poHlbfQ- 
ties or Decntiei. 

As an Instance of tbe iKcd for cantioo let u* 
die the case of a young docter wbo scene yean 
ago suffered an attack cf pobcsnydltit, wit h 1^ 
salting erteniive, belated « and trunk p mlyris- 
He was ul vised npoa cnosuTtatioo with a stngeoe 
of outitanfieg operative aUEty to have an 
arthrodesb of the hip and knee on one ride, to 
allow him to stand, i ortuaaleiy, bo did not take 
tic advice «nd ultimately made fine socreas as an 
Internist practicing from hb whed chair JietBd 
not have the pcsssbQJty of doing anytbfag tsach 
dse wjlioot low back and abdominal musaris- 
ture mfliWnt at least to avoid latigoe aarl what 
mnrid have been hli present status had he foi* 
lowed till advice and been unabie to rit? Ilh 
grthmdesb, rren fa a semJ-ri t ting peal tkm, would 
have tvyn useless for standing a^ would have 
itWred kn« srtbrodeiis at a ctrmpoodlng 
angle which would have raised tbe foot 4 to 0 
frttn the groonrl, which, with SQ bdcoo- 
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FROM THE MICHAEL REESE HOSPITAL 

PELVIC DIAGNOSIS BY ROENTGEN \TSUALIZATION 

IR\TiSrG F STEIN, M D , F A C S , Chicago 


A DECADE IS usually required after the 
descnption of a new method of diagnosis 
or treatment before its general acceptance, 
and although it is just ten j'ears smce Peterson’s 
descnption and recommendation of gjmecological 
pneumoroentgenography, there is already con- 
siderable endence m the literature of its wide- 
spread adophon by the profession 
Impelled by the comuction that pehuc losu- 
ahzabon is a method which well ments the at- 
tention and senous consideration of surgeons 
practicmg gjmecolog}' as well as all roentgenolo- 
gists, we desue to descnbe the technique of this 
diagnostic procedure as it is employed at the 
Michael Reese Hospital, Chicago, and where we 
hare utihzed it for the past decade Pneumo- 
pentoneum was mtroduced m 1902 by Kellmg 
who mjected air mto the pentoneal cavity to 
\Tsualize the abdo min al viscera for endoscopy 
Later, Jacobaeus tned the method on a senes of 
cadavers and demonstrated that no visceral m- 
jury was mflicted by the abdominal puncture 
Subsequently, he reported successful results m one 
hundred livmg subjects m which no infections and 
onli, one case of bleeding was encountered In his 
monograph on abdominoscopy published m 1913, 
he first called attention to the great adimutage of 
combmmg pneumopentoneura with a roentgen 
examination OmdofiE made use of this combma- 
tion m over one hundred cases and published a 
beautifully illustrated article on the subject m 
1919 He substituted oxjgen and mtrogen for air 
for inflation, and employed chiefly the dorsal and 
lateral postures m making roentgenograms There 
IS evidence also that he used the prone position 
with the hips somewhat elermted for pelvic es- 
^sures Weber, Lorey, and Stem and Stewart 
(13) were also pioneers m the development of this 
field of diagnosis 

Carbon dioxide, which has become the medium 
of choice, nas first mtroduced for the production 
of pneumoperitoneum by Alvarez, m 1920, who 
also descnbed the visualization of the uterus and 
oranes on the roentgen film after placing the 
patient m the Trendelenburg posture, thus per- 
mitting the gas to surround the pelvic viscera and 
to displace the mtestmes 
In 1921, after 10 months’ experience with 
diagnostic pneumopentoneum m gjmecologv', 


Peterson reported favorably upon the method to 
the Amencan Gjmecological Societ}' and recom- 
mended its utilization He not only employ ed the 
transabdommal route of abdommal inflation, but 
also adapted the Rubm patenev'^ techmque to 
transuterme infla tion He placed his patients m a 
modified knee-chest position for radiograph}' there- 
by obtaining better pelvic vTsuahzation than had 
previously been descnbed Peterson prov'ed b} 
cultures that both oxjgen and carbon dioxide 
were bactena-free as they escaped from the needle, 
and also by the fact that there were no instances 
of pentoneal imtation m the 300 patients whom he 
inflated Cotnmentmg upon the value of pneumo- 
pentoneum as a diagnostic aid, Peterson says 
“It certamly has been surpnsing to see how often 
It has been impossible to determme accuratelv by 
the examining finger the exact condition of the 
pelvuc organs I failed to realize how much I was 
dependmg upon the opening of the abdomen to 
clear up fine pomts m diagnosis All this has been 
changai smce roentgenograph} of the pehus 
has been utihzed as an aid to diagnosis ” Yung 
also emphasized the value of pneumopentoneum 
m gjTiecological diagnosis, statmg that by this 
method a better differentiation between simple 
foUicle ejats and ovanan tumors can be made, 
and that conservatism m surgical treatment of 
myomata dunng the reproductive penod may be 
dearl} mdicated He pomts out the value of 
demonstratmg normal pelvuc findmgs to exclude 
pelvic adhesions, a diagnosis which leads to so 
many unnecessary operations A great man} 
publications have appeared on this subject m this 
coimtr}', m contmental Europe, and m South 
Amenca, in all of these contnbutions the ad- 
vantages of pneumoroentgenograph} have been 
stressed Accidents have been exceedmgly rare — 
about one in two thousand cases — and were 
usually due to careless techmque. Large amounts 
of gas or air (6 to 8 liters) as used by Carelli, 
hovever, are dangerous and are entirely un- 
necessar} for diagnostic purposes 
Our experience with pneumopentoneum at 
Michael Reese Hospital began m 1923, and our 
first report (14), published m this journal m the 
January issue of 1926, descnbed its use m 150 
paUents In October of that } ear we published a 
prehmmar} report on the combmed use of iodized 



SITRQERY GYNECOLOG\ AND OBSTETRICS 


•06 


Octcter *0, i«>7 fodca hr mrtrt rtJbih. Pon 
Bcethk t niJT jj ffT and m aw i * tntrirTf 
Sotfij, tA Tb cnnd r%fit Itj, bad cf kaet, fcMck 
Lm aid ratadca, otitolaaj ot dM tlU*, tette ei 
patcOa ts tSia to Ions cIkA to bad koca. Twoytanaf 
adaool mk, tm Uadit and tTalrftM. 

Fcfaiiai7 7 1910. Tgn^aittdleftbfapatopattfU. 
I ttf i ci rr Wi MPl ns coubxMa bat afav In aa ttf art to 
t waju^M tbo aabs ol tba W{ {omrd tad tha s**^ 
hit tsh dot t raktaed trnsk faatto, atod^ <d ina 
nakua I t J o iBl at to do a plaark- «f 

abdoarfisaJ nacslaC&fai t/aasplaatint faaida lata 
(m tba appcT btaftfaj pottkjn of tka racroa abdoca- 
t tLe and aaotbar acroas tot and down 

lim ibora tka "iMBay to tha aantac dtbt Ilks> ai the 
aatoler nyajk a i^fae. Thii na oom Jaly 1 9)t. 

At &• prcaaot Tifttof ifaa damn tbt Am vj 1 faKfaca 
Thh tka q|fat ieotj do«M t any as KBch. can ctaad aloM 
ki Id aa Ka it U vtUMot ontehea, and cat bechi to taka 
tnr ittpa vttkavl kalp. 


Here TC bkvt t kilridtHcrytc vkw ol th« lUe 
of a Bmlp o£ 8 ihiDOiti 9 coccndlng 



last opendoci vu acbednled, “Ofa, Doctor ife 
we Am to have aov loore eperarioos? iIk oi^ 
ptotested, “Gee, Motba mxoe at the bUs tare 
bad eeven or d^t — I to only had firel 
ftnUAXT 

Plan for twenty yean ahead. 

Adapt ytior nii r ei y to the acoal, iodcstrial, 
and ecauradc nmu. 

CciiisSdei the famfW dtnation. 

Cooddei the okt^ mental ttatet tn rdatkn 
to future poaritfHtfca. 

Each eperatfro ttep bean a definite rdadoB to 
feture ooea and may lead to fotoie nwfificatkn 
of ttur tcntitire plan. 

Attack tbt key dtnatlon fint and maintain the 
correct i r^ o rrrc . 

Nerct ny ‘^nothing can be done nther 
tbese h Dodiing I can do at present'* (who 
the pcailbCBtW Kcm kliaht} Peifaana a better 
qtalLhtd u n g e o p conid do a girat deal. 
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PROCEDURE 

^ the dorsal pKJSition 
the knees drawn up and separated A roll 
IS pla^ under the buttocks (Fig 4) The 
eme bu-al\ e speculum is mserted mto the vagina 
spread so that the cervix is exposed The 
gm and cervix are then coated with a 2 per 
solution of mercurochrome (pre- 
raote to tmeture of iodine because it does not 
ura and does not obscure the cervix), and the 
n enor hp of the cervix Is grasped with the short 
ua^um Thelengthanddirectionofthecervical 
^021 are detenruned by means of a sterile uterine 
und Upon this information depends the choice 
th Gong or short tip) and the relauon of 

spring to the cannnia curve (Figs ?A 
, 1 ^ small wire track along the cannula 

prevents the vertical spnng from totaling 
th 2XIS When the cannula i' m place with 
e soft rubber acorn against the externa 1 os, the 
engaged In the vertical ■>pnng, 
and by adjusting the latter the cannula Ijecorne? 
®^tt-retaming. The speculum Oiay now he 
reeved if desirable 

The tubal patency test may now he cumed out 
} the usual technique, rare being taken ro pemur 
tae gas to flow very »lo vly and not excer/ling 
200 mflluneters of pressure ffpritericj obtain’ a 
of carbon dioxide 1 introduced intC) the 
abdomen by this mean' ff ob'inicflou i‘ afi- 
parent, the abdomeri 1 

^^rcurochrome Vilufion r* f>iTnr- 

ture IS made with n niodiiicd fctgldj lumbar 
Pimcture needle through rl.c Icfi r<j-ru‘ mu cle, 
about I inch IjcIo’v the le/nl of the nr.ifalicu’ 
^d I to 2 inrhev to riic left cf ri,r f.,edr<n line 
The needle is held j^rj^udiC-ul >c 0 . the ‘'Uin ’ur- 
face and with ne^.d,' (‘.i.(/cr 1 1'o. uce three dl.’' 
Piict layers of re-uui inm ,icr loei The lu-sr and 
greatest is the skui ii 'df /'fier 11. i‘ ha' beea 



Fig 2 Cannula set witE a side-openinx specnlcrr wfiicf 
may be removed before rDent^enoerraphy 


passed the needle point advances readHv' untfl 
the fascia is reached when again sll^tly' fn- 
creased pressure is required. A little beyond a 
less resistant but distmctly painful layer, the 
pentoneum, is punctured by a short, quick thrust. 
The pain is only' momentary' and is a good indf- 
cauon that the needle pomt is fntraperitoneaL 
The tube from the volumeter fs then attached to 
the adapter on the needle handle and the mfiation 
IS readily made One may use a greater rate of 
flow of the gas through the puncture needle than 
with the transuterme route, the pressure fn the 
manometer remaming' at a low level, and the 
amount of gas used is measured by the number 
of osoTIatioriS of the volumeter. We use a ae 
cubic centimeters volumeter for thfe purpose and 
umally rciunt 4a osdUations for abdominal iu' 
flatrcin. Small or thin subjects mav* re quir e less 
than r liter of gas, but few ff any require more. 
Immediate withdrawal of the needle after in- 
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oil bstObtloo tod poeumopetitMieura, utd hive conu DoucAiioja 

lion Am rm^ed i iititUctorf «pcrien« The foUowin* coodltkEi CDtitr»4odi3tt t]je 
with tWi awdlficttloo In t Urge namber of pa- mnsvitriju f**to with dtb« m or UflW t£ 
Jot the jmtCDCT tot, tbdoeiUMl InflttiMi, w 


Dnrfag Ae devekpromt o( oor proent tedi- uterOHjapingogrtphyl (i) pnmuncr-tpptittt 
“jw « miiaing fottnuamt (rc) or Koperted. (i) bJeedin* from the otena 


« oowo t teu miiaing tattnuamt (re) or Koperted, (i) bJeedin* from the otena 
Cn* i) to UdUude Ae pcriormtoce erf U» RnUa (3) ponjlmt dioiirge fr«n the cmrfi a Ttttrou 
piteocy tot, f(x oQ InUlIlatiOD, tod lrai«taine (4) acute or ■ubnente pdric ot Iq. 


jueuioe^jerltoDmim TUa itnlnimeiit hat aince 
ptoved mttrdy tatbftctory In tdition to the 
mexfified Gravta ipeodum laed In the let we now 
hare added a “lide-opodng" ^jcculom (F^ ») 


which may be removed wltboQt duturbina tbe 
■J retaining 


•eU retaining cannala, Tbe purpoae of thh la 
to edmioate tbe tlxadaw of the ipetidain co 
tbe rocstm film whkh occasknaUr ohaouca 
aomc poetOT of tbe pelvic picture If tba apec 


flam ni atioo (5) pelvic fcanof ormwi enmpirttiy 
GlSiig the troe or a twrilfng $ « 

nion in dfameter 

Foe tbe IrvuMomlital mutt of InQatiao the 
hnt three coodltlocx Ihted tbroe are not cmlrv 
fndkated Imt tbe two latter bold for nlher 
tncAod. In addition tbe age and general cm- 
dldoQof thepntlmtihallbacDtmdacd HehiYe 
uaed tnoabdominal poeumoperltnacinn b glrii 


ulum u retaioed while Ac roentgenogram* are frwn 13 to 16 yeart rf age wIA atafaciory 


taheo. 

Our eariy attempta wiA pneumopedtoneum 
wen rather aiAwaol, a* it wai cUSrult to m»tn 
ub tbe patient In a kne t - cb cat poatore and atfO 
cae a Potter Bud^ diaphraga doae to tbe pa 
tient'a abdomen. Thla to the developnat of 


teaalti. On tbe otber tund we have avoided io 
uae b tfderir womm, A«e wiA can^ and 
pnlmocan i&caae aod patients at any age vbo 
woe dehditaied. 

TVbOe oot directly contra-Indkated pehoc 
vlfoaSaadm it oot needed wba tbe ortoury 


a inf table roestfcoographlc Ubb (id) whiefa w« rtinW} nearta of ditfoad* prerre nfidmt. Qor 
dmofbed b the dauricda /«m«f Oiiittria ever b case of medicxKtegal isus the pre-open* 
end GrnenU^ b 19^^ (Fig u WIA tbe above Uve rooitsa e^ace may be erf great rtioe. 

armatnentarinm and the adoitbn erf a slmpie 

vtihnwtef wbl A b taed wIA <arb«i droride T« rtir-UAnow or nn riTHin 

tobal patency testa, we have coQlboed to uaa In order to obtab tbe meat lachbdor} 
bpA tbe (im;^ poeumoroentgaiairapby and tba rcanlta, botnltahjatkiD for >4 boon b dedrahlr. 
comUoed kxfized-oil (Upiodot) litstillatian and WbQe thb ts not absofoldy eaaentJal, It senes to 


ivimiivoperltooeviin b v^ erver ooe thookand 


AD of the memben of tbe gyaccolaglcal de 
nartment of Michael Reeae Ilovpftal are entirely 
tfurnar wUh tbe sirtbods, aoo b co-opentloo 
wIA tbe roentgcQoiogbt, Dr R. A Aieri, nuke 


mbfanlae the dbenmfort caused by the abdomioil 
Inflatkn and allows lime for a seTtea of filma to be 
taken over an extended period b order to reach a 
dedden b caaei of qoestiosaUe tubal obatmc 
tlona. It b dexirtd that tba lower bowtb and 
bladder are empty at the time the films are maiir 


freqocnl me of them A* ae hive prevtecsJy tberefore a soap-*udi enema U roallody ad- 
aUted, these are not roulbc rocAods of evaml mlabtered about hours before eiaiDfautioa, 
ration but are lae/ul in eatahtbhlag a conc c t tod tbe patient ts urged to void Ae arfoe I»- 
pro-onerntive (fiagnoafi te majiy pmalb* ca» medktriy before Eoina to tbe \ my room. 
Tlw cOfrerences b opioioo which iieouenUy ariae About Aree-fpiartcrs of an hour before the a 
b rjaara^ on a rynecoie^ftal semcr are com- ambatk* A patient b given b> bypode^ 
moolTKUlrf to OUT group by aatJiIacUHTlWrlc b>ectioo /e grab of fooepfibe «lpba te aod r/iy 
roenlgeDCtTama rather than by an evplocaiory ^ erf KCTxrfamlw and b kep^a 5^ 
rtnrraSfc Furtiwimore, our btema and Ac darkened room wlA her eye* covered. She b 
tioient* wbo come to ua *a dbkaJ decks ap- iraaapjcted to the X-rav deponroent 00 a 
wedate Ac neat teichin* advantage of soch andbasshted to the uUe wiA u Dtlie db- 
E^pel^ SallntS^uvd they /fr«p»ral^ tnibenca a* lyrible- By As 

mater empbiA U not pUerd upon pailenls doae Arouebout the procedum and are 

UtoB uiUtei 



STEEST: PEL\'IC DL\GX 05 IS BY ROEXTGEX MECAI.IZATIOY 



fiS 7 ^ Incorrect and correct teduuqnt of pelvic 
'Tsualizatiotu Liprodol alone was nsed and fnVen 
nnmediatdy Result not diagnostic 



Fig 7B Corobuied pneumoper-tonecin and tip ■c in- 
stillation film s diagnostic 0' riglit tubad coss resemblmn 
ectop-c pregnancy (Hxmatosalpmi tounir 


of lipiodol IS added, but onlt m case the oO flows 
Easflt Additional films are made m half an hour, 
I and 2 hours, the instrument hating been re- 
moved meanwhfle, and if thev do not defimtelt 
show mtrapentoneal spdl, fil^ are taken after 
18 to 24 hours Onlv m this manner may one 
avoid talse conclusions regarding tubal non- 
patencv and the location of tubal obstruction 
(Figs 7 A and 7B) 

After the first senes of films have been taken 
lie patient is assisted in rollmg back on to the 



Rg S Uterme sinuses and pelvic veins containing 
lipiodol after uterine injection- Mthough no harm resulted 
such errors ma\ be avoided bv careful techmque 


caxt (without a pillow) and is lifted or helpea mto 
bed By remaining fiat or with the hips siightlv 
elevated for a few hours shoulder piain can be 
entirelv avo’ded and when patient remains m the 
hospital over mght all of the gas has been ab- 
sorbed There is rarely anv complamt of dis- 
comfort 



Rg o VTsualimtion of the pelvac voscera bi means of 




1 ^ <*> Ubii for p>(«KT n*. 6 . Pitient tm cncrtct trwWft^ ki** Prrilka 

mt, VedcJ kMtmUxK, or ttuHt«r(at hUhtfoo. a rm(Uc«Ta»liic t>bfo for p«Mc farnwroraifOtcraphy 


^tkc pmTit(] £npe 0/ tbe ^ /ram the ab- 
dotoen. Cubon dioxide thaorbi npidiy k» that 
It b not Dccmary to d^te ibe abdooten 
alter tht filing have bceo made- 
WbeT« it b detlnUe to atStie pommoperilo- 
oetuD m db|;iM<h, the pttkst b MidKed to torn- 
les about to umrie the koeesdios pobtkn, cm 
bong taken to keep the bead ud tbixiidn lover 
lhaathebipa. Thb pemlu the m to aecuDoIate 
aboot the pe^ rbeen^ and the ahdnnioal 
orxaaa to iaJl toward the (fiiphn^ ilasipu- 
laaoQ of the ahdoroirp b uedul lo "'ihaUng the 
latestlDea otit ol the pehb. the patktit • 
tboobden are not adjoat^ a^alim the ibooider 
rots with her anni erteoded over the bead, and 
the iDcmble end o( the table b lovered to a mlt 
able desree- Tbe tbig^ha, measvhUe have been 
ejected upoei the pad that prertetafy a ap pofted 
tbe buttocks the koen ib^tly bent, and the 
tieft In hunlmr lordotb, ibta maintahiinf the 
f»lieiit In a modified and iflted knce-cbe*l poaturc 
(Fif 6 ) Tbb poallkm bu been found meat 
fuiUbk for peMc roentgenocn^y Stcrwacoplc 
and dirtct film* are nov made— omallx three 
filrra are taken. 


II lodbed oH (t^^iodol ia%ln etc.) b to be oied 
tn combteaikn mtb poeoiaopeiitcioeum the b- 
BtDlatlao may be made before or alter tsmtef the 
patlcBt Imn the donaJ to the ivooe pouvat. 
Fteqoently 3 cubic cmtlmeteia ol IJplodoJ b fiv 
alllM lato the utena with the patint in dona! 
poatun and cce film b takeo alter aMcb the 
patient b tunxd ia the deadnd poatun and tbes 
aa addikcaJ 1 cubic ceodmetm ol the oO b 
lo^cd. prorided there b no mbuact to tbe 
Oow li aay obamxtice h sso, aa Jtra h aird 
Tbe hjecdcB b stepped and the filna are made aa 
with sIiDple pcrasDpcrltcioram Aiocraocnbic 
cenihneter Luer syrhue b adeqtate In expekenced 
bands (cr the InstillalkKi d lodbed oO. For tbe 
bKxperloxrd, manocnetrlc cootrol b idruable 
(Jaichoj 

Tbe patient b left la tib posJtioo lor < lev 
■nlnotca while the first set d filna b befog de- 
veteped and blerpreted II there b erldeiice erf 
ohatrtictloQ to ooe or both Itlkpan tubes, a series 
cl films b made to detertnine whetber the oh- 
stmtloD b fuDctkmal (ipasni; or b pathciefkal. 
Smetimea an acVfltxioal i or 1 cubic cenlimcters 
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WIEj:- TSACTDj^, D iirJL'-iL. 

RAZsz rc c j.Tra ^ ini: 

T ee eacr-rtEiItH- Hi- cumns 'it tne 'j’lvsr en:- 
trsanr" rirtiiiianr Iil inmirGS < f ae 
t e - Tmr - nsquerror 'esr/t rmirJr ai cn cesrsra 
fed me srnnnctJin: <i£ mncrfrnxi- Hsrnirihii- 
Consecuenr.^ an^ mp-nirc c£ trstnmiru: THfiii 
oCera an nnnrn-^fsnent; jl emf-njsufe arui -v airn 
E aa nae = 2 me nine ramnr'n.^ -rmr le aim. eair^ i.f 
appbamrm mert - Krirns cnnsicerxfrtu 
Sadi a menine s r— if-rH-n anniiec 

nans ct tie Krcyiner nirn- lx txs- paren, L 
tnsi n sttrn' tie encsEfenr: resnlCH -vinii. max 6e 
(jfctaierf m. tie dnar maVriix nf cases •niii un 
open Gpermnx iviri ease anx crnm ct r.- Ei ti 
pli73idan and parirat, and n irrae r^n.r tiLse 
stmientiH fiarnar mnti. ni di xin fracmres nimnl- 
tiemsEdnes xiti rie meticd and txflms i in 
proper cases Tie resals t.* fie cccanied xtE Ee a 
aixrcecf areacpnatHcxahn. n* aTcrrxemeL 
Tie pnnciple of sieJgal mcriiiTL tn tie treati- 
deat of rractures fe arc nex, Eix cEe medn'ds ct 
^pljis- It Ea-ae tnder^ne manj cianaes. Space 
not permit a revrex ct tie isoitfcal reld. 
rp.ls cnntams mncL of mtarest. BdeiCT'. 
It may he said that »lrereral cractmc. xas erst pet 
upon a pracncal basis xhen Stefnmann proposed 
tie^ method wimi is nox kxoxn by Ek name, and 
'^oh he first demonstrated in Jane, racy, before- 
tie medical society of Bern, Altfinuci fce xas by 
to means the first to nse tie perforatirig rn iT for 
purposes of tracnon. and extension, he so sm- 
pltfied the procedure as to render it vndely ap- 
plicable and generally snccessfctl xhen properlv 
tsrried out in those cases m xinch. tt is radicated. 

It 13 of interest to note that his method when 
ongmally proposed was met with a storm of 
opposition and entiasm. which hns not entirely 
subsided at the present day This opposiuon. 
then as now, arose from those nrifarmlinr with the 
method and its possibilities and the objections 
^ere based chiefly npon the danger of mfection 

ADv\ivn\GES or SKF.nmxL tkactiox 

In all cases m which, continued weight extension 
E necessary , properlv apphed skeletal traction 
offers many advantages orer the methods cotn- 
tnonly employed Bnefi\ summarized the out- 
standmg ones are as follows 

I Smee traction is direct none ot it being 
taken up b\ the mtennediate soft part'- mucli Icss 
xeight is required to effect reduction md o\nr- 
come shortemng 


Lh 


J 


m irncncn: is reaniar -cui c.mnrni'nis- wiici 
xunisei-ea: EesSirriru,, 

j, Frnresdy arniid.. dhi muiinc S? etrtiK'j' 
- . 1 X 111 ?= and rhii p idenu ccmnimiire tir.xurK 
I’ur die- entcra cruzsc cf mreintimx 

X Ax^ i-fex-je cr sinmsimir cax ce rrn-aTy 

5 The fixccc ixsirtfm: 5? at aT dmesmnftsren:- 
cmLem crrmirL and ixi~ rearnij he irrm^t Snr.'' 
Tee xii the urpte: ixe. 

r. Ft tne anpLjnidicn. 'if tracdxn. !rx' cEr- 
auntonl ex ci.cms i cry are cecesary. 

y. fnice this ferres the rst c£ the lex entredT 
free e^edaTy nt rractcres- or the ficrmr. acerve 
ami passre im.tfircx may he rea-rey pert inmed at 
the fccee and amiiet these y'Eats. theref.re. ~ er~ . r . r~ . 
cr emmCent croitdi m. ami there fe very Ernie 
-■ r re 'e= a- be exereeme at de crndnaT of the 
treatraemt- 

S. The end-resmlts are a: cre f.tmly setisme- 
tccy tr-xt open; cpimatfoa cam be atrofied in the 
great majority cf cases. 

The chief rbfecnDTt xhicii cam he argec amarmst 
the empirymemt cf skeletal trettfiic es. of cuerse. 
that there etests the dmnrer of mfectftm. Cer- 
taedy with r— p roper amd careles tecimtiqne. rm- 
fectiiin can ccerr, bttt this is alsts cm* of smy 
sccgi -tal procedcre. On the other hand with, tfe 
rprir lTv aseptic technfotie v-hidt shocii alwavs b* 
employed, rest as certainly infection car b* 
avoided. This is especiaEy tree v-hea a tn* pi'ro 
wnre. snch as that recommended by Kirsemrer. is 
used. Under these condituns. the danger of 
mfeetton Es pmcxtally non-exBcertt. -i 

categorical statement cannot be mrde. bowvvxr 
in regard to- ice tongs or calipers, or to ibc 5tv.n- 
m.ann naH. In the use of both of the tast-r vr 
instruments infection is ranch, more tikelv to 
occur in sp.te of all p-ecautions. Bo^h the kv 
to3.gs and the Steinmann nafl preuuce much n ore 
tissue damage than does the wire madduum the 
tongs have a tendenca to shp ard to ptOviuce ski i 
necrosis and Ae nail not mfrequentU t'ocvrics 
loose after a few days, and may slip ddcwise 
These things may occur no ni^tter how nsrerou^ 
the technique m the application ot the Iru tioii 
and one one of them definueh mcrciscs the 
hazard ot mfecUon Consequenth the u-c ot ice 
tongs or nail is not adexsabte as 'i routine meis- 
ure The case is entirelv different howecer as 
regards the Kuschner w ire 
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There hivt been a tew reporti hi the Utmtare 

long reteatkn ol bpiodol (tuh, 7 Rkt, ii) 
Our obscmboDi (17) hxlkate that ortUouity all 
tbe Upkxlol k ahaotWl Iram the tree peritcoeal 
carlty In abcput < irodca. When teleaed Into a 
clowd cav]^ nch aa an hjrlroaalpra or Into a 
KiTxs cyit oiN-ekiphig the ^mbckted etd of the 
lobe CDC might expect llptotW to remain oo- 
abaoibed for an indefinite time. Apparentlr do 
harm k dene by long relentkn of Upwlol 
(Fortrtio) 

Foctunatdy lipiodol k harmlcM even when 
Inkcted into tbe blood stream, and intraxmoos 
in|ectkos hare been utilized for roectm vk- 
naJlgrim. In me l^iiodol has Been In- 
jected into t^ utena and bai promptly filled the 
uterloe knuMa «nd bai been fonad aaorodtu the 
pelvk velne (TTg J) Evai tboogh 00 harm 
resolted troen loa faijectlocn, ondoe pceaa ore fn 
an apparently obstnicted utero-tobal canal k to 
be avoided. A jodidoos aeleako of patknta. 
after cooakleTatkta of the tpaostreal hktory and 
a Qirefnl genaral and pelvic ezuninatkai, and a 


dcUbeiate and palratahiog tedmlqne are i***^!!*! 
to obtain aatktactacy ifiagooetlc mlgtoofTana 
(%.«) 
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Fig 4. Aanous pomts for appIidUon of wire action viz above lemoml con- 
dvies tlirough tibial tuberositj , and throucb os calcis 


extremity can be satisfactonK treated and an 
escellent functional result secured without anv 
operation more formidable than that required for 
the insertion of the wire. It should be clearh 
understood that I am excluding from this dis- 
cusaon fractures of the femoral neck these con- 
stitute a separate class, and while skeletal trac- 
tion mav sometimes be emplov ed with advantage 
m cer tain cases, it is bv no means mdicated m the 
great majontv' of such fractures, consequent!} , 
thev do not here enter mto consideration But to 
aH other fractures of the shafts of the long bones 
Much require traction, this method is apphcable 


TECHblOCE 


Before the traction is applied, the bed is first of 
ill prepared bv placing sev eral boards crosswise 
l>eneath the spring to prev eat localized saggmg 
when the splint with the traction weight rests 
upon It. The foot of the bed is also elevrated, so 
fet the bodv mav act as a counterweight. If 
fraction puUev'S are not mcorporated in the sphn^ 
it will also be necessarj to have an overhead 
frame, or other pulley support at the foot of the 
bed 


Fraciitres of Ike femur In fractures of the femur, 
the wire mav be put through the bone just above 
the condoles, or through the tuberositv of the 
tibia, the choice of location depending lai^elj 
upon the situation of the fracture and atien^nt 
lujunes of the soft parts In the case of a frac- 
ture of the condvles themselves or one 
diatelj abov e them, or m the case of an infectw 
wound or of great destruction of tissue m the 
immediate vncmitj , or if putting the wire through 
the bone involves traversmg the fracture ruem 
atoma, it is clearly obvaous that another location 
should be chosen This alternate locauon is the 
bbial tuberosit} just below the attachment o t e 
patellar hgament CFig 4) , , 

The appheatfon of traction above the conr ^ 
IS the procedure of choice It jjossesstt two is 
tinct advantages direct control ot the KW/er 
ment is assured, and the traction mav be _a 
left on for much longer periods than w en 


appUed through the ubial tuberositv In the 
latter position all the traction is necessarUv 
transmitted through the knee jomt and its com- 
rionent structures some authonties feel that this 
does no harm and statements to this efiect may 
be found m the bterature. It is argued that the 
knee joint itself parunilarlv its capsule is but 
comparauvelv httle atrected by the traction and 
that the efiert of the puU is reallv exerted upon 
the thigh muscles which insert belo'^ the knee. 
This 15 undoubtedlv true tor relaUvelv short 
penods ot tracuon but if contmued too long, 
eventuallv the capsule wiH feel the strain Four 
weeks wo'uld appear to be a safe limit no harm 
wm be done to the knee joint in this penod, but 
at the end of it. some form of indirect traction 
should be substituted for the wire. By this time, 
»me callus wffl hav e formed, and the substiluUon 
may be fairlv easilv earned out 

Tbe wire is put through the bone under the 
stnetest aseptic precauQons. This is one step m 
the procedure which admits of no compromise In 
mv worlu the pauent is alwav-s tal en to the oper- 
aung room, and the field is prepared as for a 
major operation Thorough scrubbing on the part 
of the operator, and the use of sterile gown and 
gloves are never omitted light gas aniesthetic 
IS all that IS necessarv .Yfter the wire is in place 



Fiz 5 Treatirtnt o fmeture c 
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SDRGER\ G^'^^ECOLOG\ AND OBSTETRICS 




Otirti objectknt to ikekul tnctkm »rc of aan- 
par«U«lY little bnportince. At (ati ngfat the 
procedare wtraid •ppe*r to be » very btnk. ooe 
u a matter at fact, tlmnxb aod thrott|^ akdetai 
tnctioQ h abaoluuiv paioML Itbaibraaxfunl 
tliat Inpurunt itructura may be b}\iied by (be 
fximtge of a perfortoox tiail or *ire auds a dan- 
let ioa Dot exlat If t^ ooentor p nmi a ei the 
proper anatomical kno«l*oge. FliaBy, It haa 
Den aaterted that dek^-ed ankct la more {request 
foUoviog Uw aeeofikeletil tractkm. Tbh cfepcoda 
entirely npoo a preper appnrdroatkiQ of the fra* 
meot oKb If th^ are In good contact oiucn will 
ocrnr rritb Dorroil rapidity on the other hand if 
therr 1* a dtaaiaih of the coda, tmkn trill prob- 
ablv be driayed, asd may be abaeoc Thia, k>w 
ever aunply nophatieet the tteceadty for frequent 
obaervatwn by nxaBi of the X ray untQ the exact 
amoont of ve^t necetarv la found. 



urramoim 

SobAltntloQ of tbe periontlng nail by a fine 
Act] wire h the lateat Itoh b t!te knf chain cf 
tedmkml praccduret {or tbe treatment of fr*c 
turea TbeoreiicaDy and peablcaDy {trtpieaenti 
one of the rreatest adeanm of recent yean b 
tbb Sefd. Tractkn by tnean* <d a peforUinr 
Bet] wire poMcnes all of the tdrantifet oil 
•kdetal traetbe b feneral and b addUlocu ta> 
ease of its own the win la driH-pcatedf 

It la tnodb easier to pnl through the bone than the 
Bee) pfn whkh mosl be driven through by meam 
ofahaoTtncTOrmaJlct Becanse of tlu hoenew cf 
the wire. It oaasfooa very IKtie change b the bone 
atructorc. asd on this uemmt may lx left b place 
for tnorh longer periods than the pfn and fiaaUy 
agate because of tbe iman afse of the wire anr 
poaiblc danger of Infection b reduced to a minl- 
mmt) 

\ajlous wi,ya have been ngrested for pattloc 
the wire through tbe bone and for applying tne 
uco the a/nratos of Ki r aefeper b cm of the 

•impfest and b the one with which I am familiar 

AD of the Initmmenij Deceswv for the tppfica- 
tloo of the tiactloD are IllaslTated fai Figure i 
They compfbe tbe various sixes of Bed piano 
wira. a Hxdal lo-ealled acconflon'' hoWrr 
t be wire a oring insertion, M ed bowa Of bocae she® 
of Various sites, and a tnedal derlc* f« ligfcln^ 
or ttrrtchlng the wire la the how « that it WJ® 
not bend lo addhloo to these, a Braun spfiel 
orooeof Its modlficationsU required (Fir a) For 
fiaet urea below tbe knee, a spedal uactlcn srf* 
ntus for holding the leg in ertenaioo during w 
applkatlon of (be cast is abo a coovenleice asd 
an advaitiage, but It Is not a oeCTSsfty j) 

With tbb eqafpenent, practfcaDy any Ifactore, 
open or efasen of the long bones of the irser 


.BBwUrr 
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soffiaent After reduction has taken place, in mj 
eipenence, 12 to 15 pounds are all that is needed 
to mimtam it If more waght seems mdicated, 
horeier, no hesitation need be felt about apph- 
wg It, as the wire and other portions of the appa- 
ratus will sustam much greater weights than 
mdicated, and the patient will be entireh com- 
fortable. Under such circumstances, considerable 
deration of the foot of the bed n lU be necessar} , 
m order to obtam suffiaent additional counter- 
traction from the body n eight 
The weight necessarj’’ to produce adequate 
traction should be estimated bj taking mto con- 
■uderation the age, waght, sex, muscular de\ elop- 
ment, and general phiaical condition of the 
^enL This amount should be apphed at the 
o^gmaing of the treatment and decreased as 
mdicated, it is a mistake to start with a light 
'^ht and mcrease it With suffiaent traction, 
reduction of deformity and correction of shorten- 
usuallj take place wnthm 24 hours , as a matter 
? mrt, It IS \ er\' east to 01 ercorrect and produce 
Higtheni^ng (Figs 6 and 7) For this reason, 
Qurmg the first few daj-s, until satisfactory posi- 
TO of the fragments is assured, frequent X-rai 
orations are necessary' If lengthemng has 
naturally the weight must be reduced 
^ the fragments are m contact (Fig 8) When 
of pUce, with proper daily' mspection 


apparatus, the correction and reduction 


1 cuau. icviuv-Liv^ii 

nepK and further X-rays will be 

purpose of ascertaiiung the 
callus formation Comparativ e dadi 
h\ length of the legs are made 

Twr.v, umnjured esrtreimty' held m ap- 

ODP same position as the fractured 

tyepn ^cuch the distance is determmed be- 
thpinf ^ ™’^cnor supenor spme of the ihum and 
border of the patella 

ment'ma healmg, apposiuon of the frag- 

case in ^ essential This is particularly the 
"• IS fractures of the femur AATule 

UiUalK n gap between the ends wall 

“aion IS H 1 callus, nevertheless, bony 

®a\ m, p ^fcd, a large gap between the ends 
musthnoJ^^t nonimion For this reason, it 
ovpr f’^'^ed that after the shortemng has 
®rats of obsen'ations and adjust- 

^mouni i- f are necessary until the exact 

^hich wiU mamtam the reduc- 
la fS,l« the fragments 

^rauQ ° femur, the position of the 

^^1 is a consequently' of the 

honored ruin ^ importance The tune 

the ^ treatment of fractures is to 
iragment over which we haxe control 


into hne with that one whose displacement can- 
not be influenced, m this case, the upper frag- 
ment This can be done only bx xarymg the 
position of the splmt In fractures high up m the 
femur, the upper fragment is stronglv abducted, 
as a rule, consequently , the sphnt must be placed 
m a position of extreme abduction, thus h-mg 
somewhat diagonallx across the bed In some 
cases, It may be necessarx to arrange a support 
for the lower and outer portion of the sphnt out- 
side the bed This strongly abducted posmon 
decreases if the fracture is lower down the shaft of 
the bone, and in fractures of the middle and below 
the splint lies m the axis of the bed The exact 
position, of course, is determmed bv means of the 


X-rax 

In fractures of the lemur, the duraUon of the 
skeletal traction depends entirely upon the point 
of application If the wne has been inserted m 
the region of the condyles, 1 haxe no hesitation 
m contmumg the traction for S to 10 weeks, or so 
long as is necessary I haxe seen no bad results 
whatexer, the wore shows no tendencx to cut 
through the bone, or exen to loosen to any ap- 
preciable extent For reasons which haxe been 
gixen, the situaUon is otherwise when the trac- 
tion IS made from the tuberosity of the tibia 
Under these circumstances, direct traction must 
be replaced by some other form at the end of 3 

or 4 weeks Bv this time, suffiaent callus wall hax e 

formed in the axerage case to prex-ent displace- 
ment of the ends of the fragments durmg the 
mampulations madent to changmg the tracuon 
\s a subsUtute for the ware, mdirect tracUon bv 
means of adhesix e plaster waU probably be found 
to be more generall> satisfactory M\ ovrn 
preference is for the zmc-oxide gelatm paste 
dressmg as used by Boehler Properly' apphed, 
it is more comfortable and more secure, rana 
tional treatment can also be more readily earned 
out Howex er, a certam amount of expenence is 
necessarx for its appheaUon, and if one has not 
this e-xpenence it is better to depend upon ad- 
hesix e plaster The chief disadx^tages of t^ 
form of traction are its tendency to shp, and the 
bbstermg of the skm produced if the plaster^ not 
smoothlx apphed or if the pull is unequal How- 
ever, xvi'th the slight change m the weight dis- 
tnbution presently to be desenbrf, th^e disad- 
x'antages are almost completely obxnated 

In applymg the adhesix e tracUon, stops should 
be plac^ both on the thigh and on the leg below 
the knee, the latter stops b^g att^rf to a 
spreader distal to the sole of the fMt Half ffi the 
necessary' amount of weight is then attach^ to 
the thigh stops and the remaining half to those 
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the extenskn boVlcr b removed and pled(eu «f 
tterOe poze an potbcd over Ux pmutidlni endt, 
bdif teaM tc the akb iritb coTkxlkn « few 
Utm of hftndap &re tbo wd to hofd Uwm 
piedfcti more sttMTcly In place. FoQoving ihb, a 
nnmbq of perfonted (eh does >Ba|;ly 
b«)t not tfthliy to BIT the ^ocebetsTeo ibe true 
tkw bow and the akin are flipped over each cod 
of the wire. Tbe« efiectualhr pravenl ride-allp 
and at the omx time do not cavoe andoe preanre 
on the The tract kwi bow b then applied to 
the wire, and the btter U tMleited by oMani of 
the ip^cai dfidee, the eod* « the wire are oil off 
ckoe to the bew and tbe p^eot b ready to be 
placed In bed oo the fpEnt. The traction bow fclect 
ed mutt beaorDewbaibrprr than the leg to that a 
definite apace cibia oo each ride between the 
etidi of tirt bow tod the aiJo. Thb la hlghlr Im- 
portant If lha coda of the bow come In contact 
with the aktn, pre*«i» aora w31 invariably be 
pceduced, treatiy tocreario* the riak of InfcciJon, 
tod rodennt the removal erf the traction necaa- 


poaitioD of lie leg oo the ipOnl U fudt 

the bend of the apfint comapood* to ibe be« « 

thekixt Una there b partial flexkw at both hip 

and knee- for the poipoae of prevtntiai toot 


dnp and crjtward rotalkm of the leg, adheafre 
ptaater tuipa aaib a ipreadef arMj cord are tlwa 
applied to the derail tiaj pkntar aarficct of tte 
foot, the cord being fattet^ to the ipllat or to 
the orerhead frame by tocans of a pulley and i 
very light weight thca the patient Is at aO data 
able frtdy to caerdm the ankle Tbe nec«Mry 
wdght for cracdoa b then attached to the bow by 
meana of a Bgbl cord and a block of wood or 
empty boa of auiiahle height b pkeed at the 
wtand foot of the padat opem Uib be 
ao to speak, being Uioi prt^ied from padcolly 
alippfng toward the foot of the bed. la thh way a 
conaunt traction b at aH raamtamed. 

Tbe patient ao treated fa frnmediately coto- 
fortablelFInre 5) ttlmiover ht dolra, he msy 
make OK of a ba^ rest by means of a hiuid grip 
saspemkd from the over h ead baron the frame hr 
ia aW to raise hlmatU (or the oeccaaary cart cf the 
skin of bis hack and butlodu, and for oae of the 
bedpan. 

^'Mc skeletal tiactioo b osed the amoont of 
wdfht aecaaiy to diect redoctiaa fa decidedJy 
IcM than that r crpjl re d when mcthodi of Indirect 
trai tfawi are used. In fractura of the femur H b 
rarely nectssarv to me more Unn 15 pounds lo 
the beglnnlBC *od osually »o ponods or loa art 
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WTien it IS decided to begin the ambulatory 
treatment, the weights, traction bow, and wire 
through the bone are removed Remo^’al o{ the 
latter is a very simple procedure, but here agam, 
strict asepsis is necessary After removal of the 
tracbon bow, by means of a stenle wire-cuttmg 
pliers one of the protrudmg ends of the wire is cut 
off dose to the skm, the short end and surround- 
mg skin IS then liberally pamted with lodme, the 
wire seized with forceps on the other side, and 
withdrawn The small puncture wounds remam- 
mg are painted with iodine, and a stenle dressmg 
applied, which remains m place for a few daj's 
No further attention is required and in my ev- 
penence, none of these wounds has failed to heal 
immediately 

In the ambulatorj treatment of fractures of 
the femur, the Thomas knee sphnt has giimn me 
great satisfaction and evceUent results It is 
simple to apply and very efficient, A supplj of 
Thomas thigh rings of various sizes is kept on 
hand, and the correct size for the patient is de- 
tenmned by fitting it upon hun, the sphnt is 
then made up m conformity vrith the profier 
measurements of length so that m the erect posi- 
bon, the sole of the pabent’s foot is one-fourth of 
an mch above the mner sole of the shoe, all the 
weight IS thus transmitted to the tuber ischu 
The sole of the opposite shoe is elevated to cor- 
respond This sphnt is worn unbl umon is firm, 
and there is no longer any danger of bendmg at 
the fracture site This usually requires 6 weeks 
to 2 months, with badly commmuted fractures it 
frequently takes even longer 
In fractures of the leg below the knee, tracbon 
for a period of 3 to 4 weeks is usuallj suffiaent 
By this time, a fairly sbong callus will be present 
m the average case, and the tracbon ma> be re- 
placed bj’ a cast In my work, an unpadded cast 
IS apphed with a walkmg iron below the sole of the 
foot, and the ambulant treatment is begun imme- 
diately The ma^ont}' of pabents learn to walk 
surpnsmgly well wi thin a few days For the first 
daj or two, they are allowed to use crutches, but 
as soon as possible these are discarded for a cane, 
and many pabents will even dispense with this 
This so-caUed functional treatment undoubtedli 
shortens the period of disabihty, when the cast is 
remoied, there is no ]omt sbffness to be o\er- 
come, and the muscles are m excellent condibon 
Howei er, experience m the applicaUon and use of 
unpadded casts is necessary to avoid pressure 
sores and other troublesome sequela:, and, if one 
has not this experience, it is better to rely on the 
cast as ordmanly apphed Such knowledge and 
experience are readily acquired, hon ever, and are 


well worth the time and trouble spent m acquir- 
mg them 

The cast remains m place for from 4 to 6 weeks, 
by which tim e umon is suffiaently firm to allow 
It to be dispensed with If, upon its remoi al, the 
callus is stffi painful upon weight bearmg, bony 
union is not ymt sbong enough, and another cast 
should be apphed for a couple of weeks more 
After removal of the cast and the beginnmg of 
acbxe use, the usual ex enmg swellmg of the lower 
leg and ankle occurs, but is much less marked if 
ambulatory treatment has been employed It may 
be obxnated almost altogether by the apphcabon 
of a zmc gelatm paste cast from the toes to just 
below the knee, immediately foUoxvmg remo\-al of 
the cast Pabents find this very comfortable, and 
the moderate, non-ngid support which it gives 
encourages confidence m their abihty to use the 
mjured exbemibes Such a cast may be worn for 
2 or 3 months, but durmg this period wtU require 
changmg sex eral tunes 

RESULTS 

Durmg the past 2 years, my records show that 
I hax'e used this method of skeletal tracbon m 30 
cases of fracture of the femur, and m 36 cases of 
fracture of the tibia or of both bones of the leg 
below the knee Formerly, a number of these 
cases, particularly the spiral fractures of the tibia, 
would hax'e been operated upon, because other- 
wise, sabsfactory' reducbon and retenbon would 
hax'e been impossible By means of xvire traction, 
all open operabons with their attendant nsk of 
infecbon and prolonged heahng period, hax e been 
ax'oided The end-results, ex'ery thmg considered 
are much better than could haxe been ob tamed 
by any other means Parbcularly is this true of 
fractures of the femur And these results haxe 
been secured xvith much greater comparatixc 
comfort to the pabents These statements must 
not be taken to mean that open operabons are 
nexxr necessary^ m fractures of the lower ex- 
bemity, m certam cases they are unaxoidable 
WTiat I xvish to emphasize is the fact that the 
mtelhgent use of skeletal tracbon, apphed by 
means of the Kirschner wire, 1X111 greatly reduce 
the number of cases requinng operabon, and that 
the results obtamed m all cases treated con- 
serxubx eN will be as good as those obtamed by 
anx' other procedure now commonly emploied, 
and m most cases ex en better ' ’ 

From mx expenence, I am conxinced that the 
length of time which is required for funcbonal 
restorabon is defimtely less when this method of 
treatment is employ ed To oblam exidence upon 
this pomt, a comparable stabsbcal studx was 
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OQ the iower kt At ttttcd, tocli a cUitrfbutkm 
prtcttallv oT trcDBa tt inr tcndourr to 
4^ tUppcDf Daring til tbc procednm toTotrcd 
In m axi n g thcte chinget, tbe trire titctko »- 
nalnt active, being rSeated only wbeo lit h 
direct liactkm b rendy to receive the wdrit. Tbe 
wire b lien remored \\'bcQ It b deri/^ocier 
d*e tic knee tbe wdgit aitadied to tbe lower 
leg b hung tempomrOy trpoo tbe thl^ erteaiioii, 
Uter being agtoi repuced cm tbe Icnrer leg 
F r\K i w c$ ieiav lAt Ajm*. In treating ibiijt frac 
toret ol tbe booea bdow tie tbe aame 

general principfcsaprrfy Tbemetbodbocfcwlifch 
giro panlcmariy gtatifyiai resulU In q>iial 
nactitrei td the tmla, wbli^ are notorkniiy 
cult to retain ertn 11 reiictkjn can bo accom- 
plbhed by ordinarT metboda, and wiki cocue- 
quently are treated oy open operaikm. 

Tbe wire b jiaertri uroo^ the oi calcb at a 
pob t appmriini triy a th lucbV bre^ ih briow and 
poftcri^ to tbe crtmtal malledza 4) Tbe 
kg b then placed tmoo tbe cpilnt, tbe foot oia- 
peaded a« rmul, and tbe craetka weight appUed- 
Id preparing tbe fpltat for a fraaore beiw tbe 
k«e o«e detail b wry important and mnst dc 4 
be owtiooked. Id applying the mppmU ag 
bandage It iboold be drawn tkhtiy over (be 
thigh portion of tbe tpUnt, and Tor one or two 
ton* bdow tbe bend of the knee hi tbe regloa 
of tbe call bowever it tbeuid be applied Kmc- 
what more loaody to aHow for tbe bolge of tbe 
calf muKdea, the £na] tom* la the anxk region 
bezag again dghUy drawn. If thb b not done an 
jintewr dkpUcetDOot of Ibe lower fragment will 
occor wbkb b aimoat hapoolble to overcome. In 
these f fact Orel, tbe cpilat lie* in tbe bed aria Tbe 
amotmt of weight oeceaary for redaction rarely 
eiceedi 10 to XI pocodi ifata moderate ekvatloQ 
of the foot of tbe bed b all that b req trir ed. In tbe 
lower (eg fracturea, not {nlreqaently lateral db- 
pfacestoiU are leeo which are not entirely over 
come by tbe lot^todlnal traction la aoch cuea, 
Utreal dactioo a carily applied by meaia of a 
btcEid «]lnw about the and wiD tmwlly over 
anDC IbeabpUcEiDenL OccaaionaUy U tnay be 
ocfZMiy to oppoae tbe lateral traction on one 
fragment by fts^r Ractloa on tbe other bnt in 
the epp^tc direction. If under these dream 
(Unew, redirctice b not readily actooipJlibed It 
b entirely Ekdy that Ibere b ti»oc faterpoalilon 
and the caie mint be treated by open operation 
EioHenl resola in fnctura of tbe lower leg 
are obtainaWc by tbe nwthod /tat dmerfbed 
However if the nccewaty ecpifpiocnt b ataHahk. 
tbe inetbod of Bochler ofleri aome adranUgea. 
Toapp/yllpi^y a icrew eiteiakw apparatua 


fa Decemrv (Fig 3) The wire fa Inacrted throtgh 
tlw 01 cakfa u astal, and the traetko bow ipf^ 
with the wire under proper teniian. Tbe leg fa 
then pUerd la tbe apparata* with tbe knee fitted 
to a right angle tbe tnetioa bow b attoebed to 
tbe acrew tod luiBcleot tnetkn fa applied hr 
meana of the aorw to effect redocilon. An tm- 
padded circular pfarier cast h then appCed, fax 
coqwratlng the wire As sson as the plktcr has 
hardened tbe screw traction fa rtleaied, the leg b 
laid on the splint, and tbe nccesMiy weight fa 
appQed. ImmedLstely tbeitallrr (he dreular 
cast fa split longitndinally over tbe anleriot as- 
pect of tbe leg, a proceeding which roust trader no 
dictiffistaocta be omitted. The foci fa ta^nded 
to prevent axfal rotation of tbe kg Theliactured 
kg fa thus held mneh more icnirriy than with 
almple tnsctloD and movements of tbe palleot are 
onable to dkarrange the petition of tbelragmenti 

TUKCTOWAi Aim AsaouTOtY TsaAnrofT 
The ease with which fanctkmdl treatment may 
be carried out in fracturea of tbe femv con- 
stituus one of tbe priadpal advantagei of the 
raetheri. Tbe patient fa aoie to eincfae tbe foot 
and ankle from tbe frm day After tbe amntxa 
has been nifalacUirilT admated, and be uai be 
cooe accratccned to it, which fa unaJIy by the 
end of the first week, paalvt nodoni of the kxwe 
may be b ay n a. For this purpcee, the cord which 
ao^iendsthe foot fa pasted through a pulky on the 
overhead frame or ca> the splint, aad the end fa 
bdd by (be patienh Tbe maa aliniis soppcrthig 
(be hnm leg are now removed, and the patient fa 
able (o raise and lower the loot unlD it rests 00 
(be bed thas oerelslng tbe knee /ofnt and nra*- 
cks of (be thigh. After acrcbej tbe mm sUngs 
are replaced, and tbe foot igain sospeoded as 
before. At first this may be dooe fora 15 mfeole 
[wrfcd mnrnlnf and evening Later the periods 
may be lengthened and an addltiDoal 00c added- 
In tbe begWng aho, (be amplilode of motloa 
iboold be slight, grad tally berwring u thne goes 
on. As Urn oilha becoroes firrocr the purelv 
pawdw ro o t em ents should be wq^iterocBted ^ 
aedve cootractiona of tbe thigh musda toward 
the end of the treatment b bed It wBl be 
that most patients can flee and extend kg ^ 
the kn« sriih but very little tstfaunce from tbe 
cofd attached to the foot 
Dy the end of 10 to 11 weeks, b moat 
and awneliroes toooer ibe calhn fa snt&t^uy 
firm and aakw fa so lar advanced that ambufatm 
treatiaeot may be begun Tbe tl« lor 
detertabed hr carrfn] db>cd and X-ray stadpo 
of tbe site of tie fracture 
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When It IS deaded to begin the ambulatorj' 
treatment, the waghts, traction bow, and wire 
through the bone are removed Remoral of the 
latter is a ^er}" simple procedure, but here agam, 
stnct asepsis is necessarj’^ After removal of the 
traction bow, by means of a stenle wire-cutting 
phers one of the protnidmg ends of the wire is cut 
off close to the skm, the short end and surround- 
mg skm IS then liberally painted with lodme, the 
wire seized with forceps on the other side, and 
withdrawn The small puncture wounds remam- 
mg are pamted with lodme, and a stenle dressmg 
apphed, which remains m place for a few daj'S 
No further attention is required and m my ex- 
penence, none of these woimds has faded to heal 
immediately 

In the ambulatory treatment of fractures of 
the femur, the Thomas knee spbnt has given me 
great satisfaction and exceUent results It is 
simple to apply and very' eSiaent A supply' of 
Thomas thigh rings of various sizes is kept on 
hand, and the correct size for the patient is de- 
termmed by fitting it upon him, the splmt is 
then made up m conformity with the proper 
measurements of length so that m the erect posi- 
tion, the sole of the patient’s foot is one-fourth of 
an mch above the inner sole of the shoe, all the 
weight IS thus transmitted to the tuber iscbu 
The sole of the opposite shoe is elevated to cor- 
respond This splint IS worn untd union is firm, 
and there is no longer any danger of bendmg at 
the fracture site This usually reqmres 6 weeks 
to 2 months, with badly commmuted fractures it 
frequently takes even longer 
In fractures of the leg below the knee, traction 
for a period of 3 to 4 weeks is usually suffiaent 
By this time, a fairly' strong callus will be present 
m the average case, and the traction may' be re- 
placed by a cast In my work, an unpadded cast 
IS apphed with a walkmg iron below the sole of the 
foot, and the ambulant treatment is begun imme- 
diately The majority of patients leam to walk 
surpnsmgly well within a few days For the first 
day or two, they' are allowed to use crutches, but 
as soon as possible these are discarded for a cane, 
and many patients will even dispense with this 
This so-c^ed functional treatment undoubtedly 
shortens the penod of disability , when the cast k 
remov'cd, there is no jomt stiffness to be over- 
come, and the muscles are m excellent condition 
Howev'er, expenence m the application and use of 
unpadded casts is necessary' to av'oid pressure 
sores and other troublesome sequel®, and, if one 
has not this expenence, it is better to rely on the 
cast as ordmanly apphed Such knowledge and 
expenence are readily acquired, however, and are 


well worth the tune and trouble spent m acqmr- 
ing them 

The cast remains m place for from 4 to 6 weeks, 
by which tune umon is suffiaently' firm to allow 
it to be dispensed with If, upon its remov'al, the 
callus is still painful upon weight beanng, bony 
umon IS not yet strong enough, and another cast 
should be apphed for a couple of weeks more 
After removal of the cast and the begmmng of 
activ'e use, the usual ev enmg swelhng of the lower 
leg and ankle occurs, but is much less marked if 
ambulatory treatment has been employ ed It may 
be obv'iated almost altogether by' the apphcation 
of a zmc gelatm paste cast from the toes to just 
below the knee, immediately following remov'al of 
the cast Patients find this V'ery comfortable, and 
the moderate, non-ngid support which it gives 
encourages confidence m them abihty to use the 
mjured extrermties Such a cast may be worn for 
2 or 3 months, but durmg this penod wiU requue 
changing sev eral tunes 

KESUI-TS 

Durmg the past 2 years, my records show that 
I hav'e used this method of skeletal traction m 30 
cases of fracture of the femur, and m 36 cases of 
fracture of the tibia or of both bones of the leg 
below the knee Formerly', a number of these 
cases, particularly the spiral fractures of the tibia, 
would hav'e been operated upon, because other- 
wise, satisfactory' reduction and retention would 
have been impossible By means of wire traction, 
aU open operations with their attendant risk of 
infection and prolonged heahng penod, hav e been 
avoided The end-results, everythmg considered 
are much better than could hav e been obtamed 
by any other means Particularly is this true of 
fractures of the femur And these results have 
been secured with much greater comparativ'e 
comfort to the patients These statements must 
not be taken to mean that open operations are 
never necessary m fractures of the lower ex- 
tremity', m certam cases they' are unavoidable 
UTat I wish to emphasize is the fact that the 
mteliigent use of skeletal traction, apphed by- 
means of the Kirschner wire, will greatly reduce 
the number of cases reqmrmg operation, and that 
the results obtamed m all cases treated con- 
servatively will be as good as those obtamed by' 
any other procedure now commonly emploved, 
and m most cases ev en better 

From my expenence, I am convmced that the 
length of time which is required for functional 
restoration is defimtely less when this method of 
treatment is employed To obtam evidence upon 
this point, a comparaUve statistical studv was 
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aUratpled, bat vu abandocgd bnratnc iococn 
plttcncti of otUcT Tccords, This il e a e as e in 
length <jl datbflilT is to be aitribnted entirrfy to 
the fTCeOcPt anBtkn In 'which the nelghhotlng 
joints ted aiu s d es may be mamtamed dmlng the 
period cd cQcaoUdatkc U Ibefraetio^ in cases c/ 
fractoTt o( the femur br active cier^ and fai 
cases d fracture bekrw tne knee by the use d the 
ambolatocycaat. That a cocdltbn a p p mrimnltn g 
DOnnal is present k proved coodurirely to my 
mhvi by mrrn ol the \-ray This ihowa that the 
booe airti^y which k ahnost invarkhly present 
in cases whid have been nbmltted to prolonged 
komobfliatioo k cDnspicuoui by ita uwence If 
“fuactiootl'’ treatment bu been earned ogt aa 
described 

For success with this method dose attention to 
details b important. Thk aecesaitatca 


frenuent thoroogb inspection puticulariy in the 
be ginning of the treatment. Alter a few dajt, 
a little cxplanatioo, the average patient ^ 
grasped the tmdeiiyfng prindpics and rtaily 
co-operates by hinudf sedng to it that the Uac 
tloB k at all thoes active, that the splint retnalas 
in the proper position, etc. A single dally impcc 
tlon k tben all that Is oeersaary 
In coodusion it must be empbaiued that thk 
k not a method to be employta by the Tn^n wbo 
tieats only occasional fractures ho^tal facDilIes 
and mgi^ canencocs are infispensahk for nc 
cm. But to those turnona, partlcukriy bda- 
trial SDTgross, who are doing consklerable fn c hnt 
work, and who aia consdentloosly interested In 
Unprovlog the treatment d fractures m general 
and In securing better end-resnlta, the metbsd can 
be most hlghlv rtcammesded. 
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THYROTOXICOSIS IN THE NEGRO 

LOtnS G HERRMANN, :M D , Clevt- l.\n-d, Ohio 

From Iht Dtiattmcnl of Sutgto o' Western Rr«CTT.-e Umvttsitj School ot Medicine and the Lakeside Hospital ae\-ehnd 


I T IS commonly held that thjTotoxicosis is an 
e'^tremely rare disease m the negro, ^et a 
renew of the patients admitted to the Lake- 
side Hospital because of “goiter” has shown a 
relatively large number of negroes with a severe 
form of that disease sjmdrome We have been 
especially mterested in stud\'mg the \'anations 
of this syndrome m a race that is suppiosed to 
possess some natural unmumty to the more se\ ere 
forms of thyTOtovicosis It is qmte probable that 
many of the milder forms pass unrecognized while 
the severer forms, the type with which we deal 
m this paper, can hardly he confused with any 
other dim cal picture of disease It is well known 
that thyTTOtoxicosis is most frequently^ found m 
people of a high strung temperament, conse- 
quently the discovery of this symptom complex 
m the negro has prompted us to study the tram 
of affairs that seems to precipitate such a dis- 
turbance in that race Bram states that thyno- 
toxicosis IS most prevalent m the Caucasians, 
particularly among the Hebrews, the Irish, and 
the Latimc peoples Mongohans are next m order 
of degree of suscepUbihty, the negro bemg rela- 
tively immune 

The problem of the frequency of colloid goiter 
in the negro has been extensively studied by 
Cohen, Goldberger and Aldmger, and ^lustard 
and Wanng, and their results agree with those 
of Olesen w'ho found m Cmcinnati and agam m 
Colorado that there was no evidence of racial 
unmumty^ to simple goiter m the colored race 
Bram also states that m spite of the fact that 
simple goiter is more common among the negroes, 
hyperthyroidism is rarely^ if ever found m that 
race 

REVTEW' OF UTERATURE 

Jones reported i8 negroes with goiter out of a 
total of 407 patients from his pnvate practice 
in Georgia, a territory m which the population 
of the white people is somewhat larger than that 
of the colored people Slx of the 18 colored pa- 
tients had true exophthalimc goiter, one had 
“toxic non-exophthalmic goiter wath chrome 
cardiac symptoms” and the rest had non- toxic 
adenomata of the thywoid gland He states that 
he IS of the opinion that goiter is less common m 
the negro than among white people 

Hams states that dunng the year 1926 there 
were admitted to the Shreveport Chanty Hos- 


pital 5,583 patients of whom 6 were cases of 
goiter Grouped accordmg to sex and race there 
were 2 white females, 3 negro females, and i 
negro male In the year 1927, a total of 7,467 
patients were admitted and of this number 19 
had goiter Grouped accordmg to sex and race, 
there were 7 white females, 2 white males, and 
12 negro females Of the total number of patients 
with goiter admitted durmg the 2 years, there 
were 9 with exophthalmic goiter, 4 with toxic 
adenomatous goiter, 10 with coUoid goiter, and 
2 wnth non-toxic adenoma of the thywoid gland 


REPORT OF CASES 

Durmg the 5 y'cars between July, 1924, and 
July', 1929, there were 7,421 patients admitted to 
the Surgical Semce of the Lakeside Hospital 
Of these patients, 729 had goiter and of this 
number 571 showed the classical signs of thywo- 
toxicosis, 358 bemg classified as havmg exophthal- 
mic goiter and 213 as havmg toxic adenomatous 
goiter Of the 358 patients wnth exophthalmic 
goiter, there w ere 325 white people and 33 negroes, 
12 negro males and 21 negro females Five negro 
females and i negro male had toxic adenomatous 
goiter and i negro male had toxic non-exophthal- 
mic goiter Of the group with non-toxic adenoma- 
tous goiters there were 5 negro females and 2 
negro males Consequently', of a total of 571 
patients with thywotoxicosis, there were 40 ne- 
groes 

In order to illustrate clearly the variations of 
this symptom complex m the negro, w e hav e 
selected from the 40 negro patients mentioned, 
I typical example of each of the followmg five 
mam v'aneties of the syndrome 

I THYROTOXICOSIS (EXOPHTH-ALSnC GOITER) 

Approximately three-fourths (72 5 per cent) of 
our senes of 40 negroes were classified as havmg 
true exophthalmic goiter Definite bilateral exoph- 
thalmos together vnth consUtuUonal evidence of 
thyrotoxicosis formed the basis for segregaUon 
mto this group The followmg case history is 
presented as a ty'pical example of this group 


„ . , laoorer, ageu 33 vear:, 

native of Mabama Patient was admitted to the sunncal 
wn ice on Stntember 1 1, igaS, because of extreme nerv ous- 
ness, rapid loss of weight, and weakness In December 
1927, he began to have ''attacks” of nervousness and be, 
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dll lrt«sU«i* __ 

iftcUdeil TW MrroafDcM beniiie prorrmhtiT 
1“ to *»1 t«*n» cis^ittdT MiW 

jUlit €IWtt*L lU «1 KW* OBlUa wwi •«(» 
vDoi W cmU find Job. HblrindiiMlcd Um tMcmitn 
piwnio«« d Vk CTib*n«. X>mriat tbe ktlo pirt d tb* 
•BTHUBtd 91 * U| fc«t «i|^l*ttklDor«*d tifidhT ind 
b« baoiM edstiDd^ n fiL >ATt4..tr». tn 

b (boMd vtUoo d biTlac Int rm deil d vdtht 
Q* (let uid h«>ds «ti« fiuacd ud TOT v«a*- MiAid 
Uktml m^ibtliOn n* pRMat, Cm nd Mm 
tmaw d tbe ciUsdbl CatETi TM EQtimUe. Pokt (U« 
(it mtj irmcel iljoat i( bti.ti per ntaiiu. Bkod 
inaaii i6t-^ TW tbrnid va aUrcal 

A thrip »M r » lp * Ue It both pdf* d 

th« tbjTotd ikM; tbart TO i kpod brdt wni tbe «tfaa 
{ksd. Ko idgmbat* TOi pdpitJe t» the tbyrdd tUnd. 

haert wu iScblJy calufnl to tbtb^ tbfiW 
<ra but i*^ IbrnTOiiTdobemicarittla 

9«i. TWi»<fiiI pokei «cr< equl, trtoiMt iid iotedoL 
The box* mn noomL Ko adorn d cnLki «m promt. 
Tba odikt TO wctboL Ikt Uood VioeODlai tot «ci 
DoiUtis Bml toiUboBc rate irtrasd -)-4a pet ctU. 

m-opentiTe tvTpaiiUea d cospl^ roc to bed, bM 
oJodc ^et, tndMfnt ciiertpj ('piujdui iodiit fo&t 
D, U d ) wu ourted oQt (or i pobd d 16 di/v Tha 
hoal TOtiVidlaw lad pabe rates caCcirod U ae<«»L 
\ aabtotil ttiTToUeetoRtr **s par tjj aa d oa Srptedot 
*j 9S& Tha pocloparacHa enow vas tgMaokttaL 
paliCBt arw dkebitxed frata tba hoiptal oa Octdio $, 
as*. f«poted faPw-g firnttorVos ihawcd bo idara 
Cl tha todc lynptma. Tb* pfaauct^ (FYc. laotakn 
■ermi toaiM dter (b« Clwra ajaa aoy Ttea bu b«ea 
ao nrrdaUa cbcaca to tW tnphtbakM I0 Uatdt. 
rgjo, at pKkm stated tbat be TO ihle u do 4 fan day ( 
vort irttbott beaetto* fat%oed. 

n TirYmoTOTicosni (jitvidccu: EXortmiAUttc 
ootm) 

Eurftbtialmic go{tcr in children nndei the age 
oi II ye*ii to nnofcul ocawthrieo we taee 
obterred s colared chOdroi. i bo7 and 1 ghL 
Mfh aged j year*, with a very Ki'cre dewree ci 
thyrolnxicoiils aaeodated with marfced buaCerml 
•TCfdithilnoa. Fright aitdemotkaAldittaibaoce* 
teem to pUy apart In brlngfa^ 00 tb«e rywphwu 
ol ttTVTr jrrA ririm lo diBdrra a» well ea In adulu. 
Labey reCTManjcndt a twn aUge thyroWeciceDy In 
chfldren becaote moat of then ilww a ennaWer 
able lix In the polae tile after a or* atage anb- 
totil thTmUcetoeny He baa. however Mw 
obacTrtd a aewe yeneral reaclioo nor any *^n* 
of a tiiTOtc^ic “ensb In a child after thrmWoc 
totny He al» atreiaea tbe fenpertance of 
noffident th\ToU titouc lo care foe the needa of 
tie jroi^ chad and to avoid any danger of 

The 00c negro child mentioned In ihla acriea 
who waa aabenllted to thytoMcefotBy abo^ a 
maiied rto h the polae rate for aevetii boon 
alter the operatim- The aanplete cue bUtory 
ia ai foQowa 


K. D (Ef.^ KhcKlimy.ted t yiaji, aitfv, 
w Oaefk. Tba pstleat to idnkfd U tbe Knfcil 
aerctea m Oetoixt 9, 19x7 bwnaa d uliaa e t^e is - 
ITO, rapid ioas d *d(hl, end wWil kriuMlnT 0« 
«i*BiBatic«beTOfcw*dtota £slrfr»Tfldr»ftoedWt 
wcmecikbed TTOf tdoeed ber iW to Twr r.wW« 
awl brlabte. Tnae vai laaiied tgatcnl 1 infilWIieea 
lUa d tbe lace to bx:^ md wty TOm. Botb 
tmds ima caluTCd and OTPtk. IV t^T^ ztotxj to 
onn canty ealufad and DQOaraiilj fins K i^n— ii 
palpaUa- Tbea to a ib^ UriQ palpibto at Ibe 
TO agMska pcic, bet a brcit maid be heard at beck n- 
[■rlfrlielad the tbyRidfkod. The be^ ephrwH 
totheUt. TbmwajawrudpncordwlicliTlty Rhytm 
waa n^akr; so aauiauu. The taD(i ware wuraaL The 
rwUal pchea ware eqoe], ternfil, end tbe nrr^ rate 
(ai nsU was 30 beats per ndmita. Btood prweaia was 

iStr-60 

Leborattey teats iboocd tbe arise to be d 4 bl|li oo- 
aatmkw (kwetoc m s hy tjsjd asd to coatito 1 rflfld 
tr^dsoftr Blood wsfar to a. I pe ent RedUeod 
c*Q CDW( was 4j6o,Qeo and whits blood cefl ccpcoit was 
•Moo. The besaT artsbofa rau S Twand +7i pw ceaL 
The biood ^ awwi'wwti teat was aecatiwt. 

AUct 15 daya d dwipietj net to b^ Ugb cakek ifid, 
and todfaa therapy Ckarows fedeis awtiater p<d'~' — 


ptood 1 
WWs*a 


abehtly derated. 

bcMfiU) ihynidcetoay Utayte Krt* epmttoal to 
psi JuJu e d cw K^nbtr j. on Ttoert to s twHed 
ik* to tbe psdw rate teocMidy dtrr tbe ^leuka 
wuh e^ e (8^ rka h the taanf body CuHTOtiuu 
Tbe pak* neguaed d pod qaabty hot to rwy rapid 
tor wi u al bwia By ertato* tbe brut me Iwd named 
to ehoel too beeU per mtotoa end tbe dale of achsUBty 
bed j-ewwl Ibe letBaJader d the pcefap nat he nose 
TO aMwtfci . Tbe taaal caetsbdK rue tabes snaral 
daya efttr Iba tbynddotroy shoved oedy + Pw cat 

Tbs peltool to dweber^ tnm the bospiial on Knewbo 
tokfper 

TIm pedant hwl ifadlar ewrbrd tomeae to the Wert 
Etle (elkrwliw the rasoral d bk trois sowe lecntto 

Uter Cardwl cmdaiikD (aflrd to ibm aay taUeset d 

lohtoel Urrk iTtiv>twia and the beasi Ottaoihc me to 
w^ ~TOal. Aha tW lu eewsl d tbe srofii, tise eWd 
edfbt aod bk (wwrtl brahb twevred xmiiy 
f% bcao aaeble to bxaie tbe Fodtel lix lacee tbea 
TV K Owl Caal loOow-^ data cnaat be {hwa U 


m. iHTiOToqcosa 

(tjiniAiE»AL mwini AUtoi) 

The 1 foUowfef cuo tn rep«ted •epmteJy 
bcaittc cf Um iterating htotocy connected with 
th® eppearuen of (be nnfliteril enopht he t ne w 
in rdickn to the OBiet of the cOokil ry^ceia 
of thyroto^owfa. In the ftirt peltont (Fig 3) 
the pfomfaicaice of the Wt eyeball w»i prrtral 
kw before « definite cQnical db|W»fs of 
ttraoKb awW be made. In tbe secood paticBt 
(fjg 4) no eT.orhtlt>h3X< w»s preeret et time 
of the wbtotil thyroidcctoiny hot pidnil^ om 
a period cf months after tbe operatiap w Wt 
beckw prtanlnetii In spite ct the feci 
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tliat there was no e\ndence of recurrent thjTO- 
toncosis 

Cases S D (Fig 3), widow, aged 43 \ ears, out of work, 
dependent on chantj , nati\ e of Mississippi. This patient 
was admitted to the medical scrvacc in April, 1929, m a 
semiconscious condition with high fe\ er (41 degrees C ), 
rapid pulse rate, rapid respirations, and a marked promi- 
nence of the left e>ebalL Phj’Sical examination of the 
chest at that tune failed to reAeal signs of pulmonarj 
disease. Earlj thrombosis of the ca\emous smus was 
considered because of the marked unilateral exophthalmos 
There was no change m the exophthalmos but some hours 
later physical signs of consohdaUon of the lower part of 
the right lung were present. Classical signs of lobar 
pneumonia then de% eloped The exophthalmos remained 
unchanged Before disdiarge from the medical service a 
diagnosis of thj-rotoxicosis was made because of the per- 
sistant tachycardia (120 heats per mmute), mcreased 
basal metabohc rate, and the extreme eiatabiht> of the 
patient She was gi\ en small doses of potassium iodide for 
several days and was then referred to the surgical dis- 
pensaiy for further follow-up examinations After several 
months had been allowed for recuperation from the 
pneumonia she was referred mto the hospital on the surmcal 
service for complete lodinization and subsequent thjToidec- 
tomj During her convalescence from the pneumonia she 
receiv ed s m a ll doses of potassium iodide each daj 
Examination showed her to be extremelj active, easily 
excited, and irritable. There were signs of marked vaso- 
motor mstabihtv , marked exophthalmos on the left, shght 
P™jjtmence of the right eyeball also The thyroid gland was 
slightly enlarged and quite firm No nodules were palpable 
A famt brmt could be beard at the left superior pole of the 
thyroid No thrill was present The heart was normal in 
outUne. Rhythm was regular but rapid. There were no 
murmurs. Blood pressure was 150-80 The radial pulses 
were equal, forceful, and averaged about no beats per 
uunute. There was a marked fine tremor of the extended 
fingers 

She dated the onset of the nerv ousness and cxatabihty 
to domestic difficulties” and “financial worries” whi^ 
^PP^^^^tly reached their climax m the autumn of 1928, 
^““fit 6 months pnor to the attack of pneumonia She 
h?d been trying m vam to provide for her three yroung 
cfiiJdren For months she had been out of work and de- 
pendent upon chanty Because of lack of money she was 
fwed to move from the place she had used for her home 
Ihe onset of all her present symptoms followed m the wake 
of this great crisis m her life. She demes ever having been 
ill poor to coimng to the Great Lakes distnct. 

Laboratory tests of the blood were normal The urme 
showed many white blood cells but no albumm or sugar 
The blood \\assermann test was negative. The basal 
metabohc rate averaged -(-82 per cenL 
After about 2 weeks of complete rest m bed, moderately 
large doses of potassium iodide (grams m, Li d ), and a 
high caloric diet, all the subjective symptoms disappeared. 
The pulse rate and basal metabolism returned to normal 
Subtotal thyToidcctomy was performed on July 15 lain 
Tne postoperative course was uneventful Repeated fol- 
io v-up e.vanmationshave shown the paUent to be m good 
health and free from all her former symptoms. She has 
gamed weight rapidly The unilateral exophthalmos has 
remamed the same Through the aid of the soaal service 
department the finanaal and domestic troubles of this na- 
ticnt have been corrected 

Case 4. R J fFig 4), widow, housemaid, aged 20 
y ears, nativ e of houth Larolma She had liv ed m Clev eland 
for 23 years She was ongmally admitted to the medical 


service because of marked loss of weight, nervousness, 
and palpitation A diagnosis of Grav es’ disease was made 
and the patient was given lodme in the form of Lugol’s 
solution (m \ bid ) After sev end davs, this dose was 
mcreased to ra X\’^ three times per day She stated that 
she had been worming a great deal during the 6 or 7 
months pnor to the onset of her symptoms Lack of 
money and the mabihty to obtam vmrk seemed to be the 
basis of most of her worry 

After about 3 weeks of complete rest m bed and lodme 
therapy the patient was transferred to the surgical service 
for operation Physical examination at that time showed 
only a shght enlargement of the thyroid gland The gland 
was very firm No thrill nor brmt were present over the 
gland No exophthalmos vas noted There was marked 
increase m the general activity of the patienL The heart 
was enlarged to the left. There was a loud svstohc murmur 
at the apex that was transmitted mto the left axilla There 
was a moderate fine tremor of the extended fingers The 
radial pulses were forceful, equal, and the average rate 
was 85 beats per mmute 

laboratory tests showed the blood 'U asser m a nn test to 
be four plus (-h-h- h-f-) The red blood cell count was 
3,700,000 and the white blood cell count was 5,800 The 
urme showed a shght trace of sugar and a moderate num- 
ber of wlute blood cells Blood sugar was o 096 per cenL 
The basal metabohc rate on admission to the surgical 
service averaged -t-35 per cenL 

Subtotal thyToidectomy was performed on December 
28, 1927 The thyTOid gland was found to be well mv oluted 
by the lodmc therapy The postoperativ e course vas un- 
eventful and the patient was discharged from the hospital 
on January 26, 1928 

About one year later the patient was readrmtted to the 
hospital on the urological service because of sev ere py ehtis. 
Dunng this severe infection there was no return of the 
former thyiotoxic ^mptoms and the basal metabohsm 
r emain ed normak It was durmg this admission that the 
prommence of the left eyeball was noted. The patient 
stated that durmg they ear that followed the thyroidectomy , 
the unilateral exophthalmos slowly but conslantlv m- 
creased. The photograph (Fig 4) was taken m February , 
1929 

IV' THATtOIOXICOSlS 
(toxic ADENOiLATOUS GOITER) 

Six of the 40 negroes showed moderately sev ere 
toxic symptoms associated with multiple adeno- 
mata of the thjTOid gland We beheve that 
lodme therapy is mdicated as a pre-operative 
measure m all cases m which there exists hyper- 
trophic and hyperplastic thjToid tissue The 
temporary mv olution caused by the lodme makes 
the subtotal thjToidectomy techmcally much 
easier and deadedlj much sMer Unless suffiaent 
thjToid tissue is remov ed, recurrence of the toxic 
mamfestaDons frequently results The foUowmg 
case (Figs 5 and 6) lUustratee the advasabditj of 
performing a subtotal thjToidectomy m pratients 
who show toxic syTuptoms assoaa'ted with an 
adenomatous goiter even when the thjToid gland 
at the time of operation shows only cystic and 
colloid adenomata 

Case 5 EG (Fig 5), widow, housemaid, aged 46 
F'wts, native of Kentucky This patient was adrmtted to 
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t^»mfcal«erTtaool>c«nheri9, W7 ba«i of 
•I «dckt, ilnrtWM el tralk, Mirowm. ud 
tixL r . amt m*tiem ibncd lier (a b« aodmtrfr 
(fcrtk^jad b«t vrrjr poafl7 wiriAeA Sba m *rrv rm 

Wm uid oduble. 11a tu and hudi nm Buffi aod 

Terr wmnB. That vu BUdnsU pri j t Bkii.Kt of boU 
aBftilfdlbBtfbBMM bankthamttk 

hra»Djyeu* There «i»filrfykrt*cTili:B<ie*w to 

tbf dftt laivcr pcda el lh« thjt^ pud. Otha 
fim ii lfaxfl B tf coold b* pBlpuadki boih kiba. A »«twt 
bnk cobU b« bewd at the rii^ lepBricB iwia. No^aJpaUr 
thifll m aoted. Hu *a« Dgml TW tmnvn 
omUenbtjr enfar^ ta botk th* ri(ht and the left 
Then VBi naiiad preconfial acthity A local ^rateO: 
aaimji' ceold be be^ ow the eatlic pncordhcBL Thm 
aen bo cBiftrJk l^■ll■uTa Tha blood praaora vaa 
6l-pD The heart rate BBitapidftM beau pa ■!(■(«) 
bat the ifartba araa rnolar Thm araa narked hm 
tToBDr cd the oteDded Dn eTt. There ant a d«ht crdeiBa 
ad t^ a a Ha 

LaboeatcBy teiti ihoved the ozln to ba od *eak cca- 
centratlm (ipaciAe parlLj i a o) aad to a narked 

tiaca ad alboafa (-1^+} N toiaarr atu voa pneM. 
The Uood tecam oedr Pa a3Lt 7 h« red Uood cefT 
CTiaat wai e,tte/nc] and the vkha Uood cell cowt nt 
4.60a. Tha blood ^aaenBaaa teat wai nefatln Tba 


After j Bttkf of eae^deta tett to bed, aioefc tOet, 
and lodtM tbartpy (potaakBa kxBda frataa B, t Idd the 
kdalerthn ayvipcon coBifiletrdT dHap^uarad. Tba luJ 
Bretabeiflr ealt WBitaad lUthily ab^ Doml bot tba 
taha ala dio cioa l to a* arertae od 8j beat! pa 

ftl, a reaeeiEai of tk rlfht kia ad the 
a eairM ovt. Kama naff epOead 
.. pteat [a the rlfht lobe. The estlra 

{{aad «n «tfl tBredmed by the adtnfrrlnnlfae cd bdii 
iha pntanlha aane vaa umiiAtlijl. At tha tha ^ 
tfiadnrrs fra tha baafdnl, that «u ae evtCDai ad the 
ankle* a*d do thoRacai of caeai^ Tba BermaaB sod 
trrltiLbAfty ccacplrtely dha^eared. 

Tha pB^kst reioafcied frea (ra ba ( vma tjnapdaa 
toe ahe^ cm year Ftnadal efiatia and tack af «oak 
c ai acd Biocfa tort to tha patieoL She a(ata bccaiBa 
BfiTBcn and Irritable, la klareh, pjo, du vas area la the 
fcdloa'-CD daie firria of the raCarB of her foewr (yaip- 
toeaa(Fhp6) bhe had been haku ar^ rapidly aad all^ 
eaertkai cinaed caa tp leta faUne. Pkrafcal franlna t a ni 
i^wed a iBfht wh unj wBt ed tbe W(l lofaa od ibe thritdd 
T^fitai w aikl brenlar b eotfina Thera 
va* b^t at tba Idt aj pa ika prM of tba ibyrodd. K 
thrfll vat [alptlie. Thera tm amiked pt a t o t dfa l ortMy 
A hnr l oitobc ajaxiaar eoald ba hard at tha ba<* <d the 
heart a traaaaiMoe ad tba aatnaar ta the neat 
aanrb cd the Deck. Tha heart rale naa aboat 1 heaU 
per The batal ButabaUtBi «aa tfali Hrraled. 

TVrt waa a faw trtaue od tba rrieadad fimfcri. Bcea aaa 
cd the leia ad the toalc ayn^itca, tba palieat m» 
refemd Iota lie heapftaJ Cae aobtaCal tkyreiiacMar 

V T U t lX lT U QCOro 
(tooc wCM-ccofUTHiunc oorm) 

Only oe* negro d oar aerio pmented cvWaxe 
of nwinue th>TDtctilCTdfa without en^tbalmo*. 
Thb h-pe of tiyrotDCikraU b fnajuaiUy foond 
goM Ibc white peopfc of the Great Laiei tfia- 
trict. Thb CMC b piwntcd In a aqaiate groatp 
to oricr to tin f>ct Uut .11 fom. ol 


thTTOtorkoab can be fournl b the mjto The 
photitoph (Ffc 7) WM ukeo iboot i mj 
after Ote ihjToirWctoro) codaequoiUt the cr%i 
nnl cbanclefbtk aniJoiu crpecMbo wma no 
longer preaenL There wit no cvHetict od cr 
o^thahno* at my Ume daring the coone ol hi 


Ca4 a W U. (Fk. 7), Barried, earpeata aad 41 
yaan. Batlrt cd CactDcky TUa padent aaa rekTreS tniai 
the nafical anrlce to the wrxicil »erv Ice oa Febrauy c, 

917 A dkgao^ od thyraorkcab **b bs^ aju the 
patlod aas fhes uaaiplet mt and kefioa tter mp y tar 
a period cd laciUh before bring traBafarecl to the aarikiJ 
aorkc. Oa adadaeVa to the boipful be ccenhlaed ad 
foarlacl aiiii'intoig, loaa ad ad^ ihortneaa ad breath 
and Miriaag ri tba acUea. Theaa tyraMtoM case m 
gradcaZ^ oiar period at aboot I rsoatia darfag TUrk 
tkae be had ftaarriil r mrwa and bad great ckfiekty ta 
kta taaifly Fkyilcaleiarafaa tain aboard his >a 
bt a mdl devik^rd bat B a etare aa irlihed aihdt Bale aepo. 
Ua waa rerr mtloa aad rarhable, Tha fare aad ba^ 
aera fiiriiad aiil rrry «ana. There ni a ab^ wilarte 
noil cd tha thyroid gtaad. Tba ftaad am* epdte fim ta 
pataatkio aad do aoefalea carid ba Icit. There aa* (aUt 
tarib at tbe right a cy rtae pcit od tk ibye^ flewL Ke 
Ihftdl aa* peraeat. Tha hcan was (Ggbtly rmkiitd la the 
kdt Thoa aa* had fyaudta m oraa nr rt the tw aWch 
mt Iranmirifd luo tba roa d* od tba neci. Tbe heart 
ai anjagul abeait ee beats pa ■bwte TIm hota* 
area aumil Then n* aQght. Itae Irrsor ad the (r 
tea y^fcagts . Tfacn wu a my tflgkt pdlisg erdetta 

Tha taheeatsry uao atawed tha eriae to ba ed carrial 
eaaetatrmne aad free Irwa aad mt%z. The 

Uood VaaeffiaBa test *u arMthe. Tba tad bioad cHI 
eeaat aa* aAvtm* aad tha akte bdood cdl caa*! au 
jAea. Tba bajal twitbnb ml ea iJmlttas «aa +4 
p« ea)i tha Uaod Wfar aa* a 1 per ceat. 

Alter le days ad ees-apentfra prrtiarstJco od caocicu 
rest b b^ h^ cahale diet. aM l^gaT* aohatJaa (■ X 
tJd) ihaiabtacthraiyiapeeaiSwppaarvd, thapnbe otr 
brcaa Doenah aad tha ta«l ixtAbohc nl as* ccly 
rilibtly elerateii. 

tobiotal tbyr uhl ai Jo eay au perfecaeil co Fdirmiy 
aCi. 9*7 Tha thyreid gtaad aa* toaad ta ba coatok^ 
InvolMed. Tha patsperatlra cuar s t vaa ttmtilfaL The 
padril aa* fbu Lo^ aofcrtfao (a X t (d f far «)*arf 
I ae^ alter tba thyTridertetay 

Rapaatrd fedW-ap axarataatfaBt hara abuaa tha n 
Ural to ba b aaceieat health aad able t carry aa hn 
ateka* rarprptgw l thBatialgTsfrico. Thfra ha b ra 
Dotagaa or ■yavtoea cd iiiyocardtai 1 1 aa iTa h ai y fbet the 
Ihyro&ttatny 

There le t i na to be no erldoKe that there b «y 
radii fanHrttnlty to ihyitrtcilcoab £0 the etdoeed 
rare In the Great Lake* dbtnct where th)^ 
t«YitiT«h b ca m m i -io aaioog the while poj»Ul« 
w«alao find « reft live propartloe of all the viri* 
ih™ of thb ijndforoe In the negro. W e h^ 
preaeoted t>T3ial aanrpte* od eadi of iheae yir^ 
tka cJ ihynitoifcoab te the negro to »bow Uat 
there b no tfiffereoce In the aeverity od tie ilbeaje 
or In the rwpoefe to treaunent betaeto tbe ^ 
groa and tie native white peopte- The iT*ctk« 
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tb* tandcal tcrricc as DccocitrT 19. ^bcEM^aftM 
c< vfifbt, ibortM** tanlb. KrTtancai, Mod 
tin. Fnarfta tko ibnrTd bar to ha asodentriy 
dartlcTrd bot oy poarV DTObbod. H* ns awy tiat 
ns s^ PTfts li f . H(t Iscc asd haarb am aiid 

ytTT nm. Tbm tu « madcnte praiDara td both 
< 7 txia^ SbeKsltdtbstibebsdhada'ioDiptahrTW^ 
tcrmiKynan. Tbanwu Uriy ls»c critt adcaaots bi 
tba T%fal kmr poit ti tba tbyrw fiiiS OtW 
ba sdcsmsts cocdd ba paicalfd t> hath kfaei. A IctU 
bndtcacUbcbaajilattbcd^tBpafacp^ '^paJpabic 
tbnJI was setcd. Tba kmc* am TM ta^ Tha baut was 
CotaUenbiy tnlat^ to both ^ riabt cad the trft ride. 
TWn ass ■isH.ta prencBal acU i Lt y A lood afKadc 
a m o m r cootcl ba beard ore the tatfae u i maiflu ai. Thm 


ij-pa Tba bean rate vaa npU (in beats per Btesia)^ 
bat ibe ibrlbrn aas nvriar TWn ns oarWd boa 
bemoced taaete aWi toters. Tberens slichtenWoa 
af tba aniiti, 

LabofStcay teats ibowtd tba ori na to ba c< aaab cc»- 
■•awtnrim (fpadfic .0 a) nal la cnaola a asrW 

tzaca cd sAoWb (-P f-+) \a artacy es*o aos preaoit. 
Tba blood tfu an oi^; per ccat. TW red blood eeQ 
coast waa s.tte,ooa sad tbe vUte blood cell tooBt aaa 
4,600. Tba blo^ V~fi maai test vas oeptire. Tbe 
bMal Bietsbatic nta s>(tsfFd +6d per erst. 

Aftn 3 arri4 of uaiMsta test In Wd, klfb calodc tfiat, 
asd WCiie tWrapy (pouariam MUe ptim I, Ud | tba 
stAJeetka ly taptorn s eeaipAulr £aippeand. Tbe basri 
nte remalsed ril|fcuy sbM wmaj bot (be 
paiM oi (bopped to u arerin c< 8) beaa ^ ntau. 

ODianafyot ost, a nstctw a( tM rtpbt bbe «f tba 
UiTTWI (bad TH carrM oaL Noorroas cDaS caQold 
am peont ta tba rf(bt lobe. Tbe cullie 
^i-« ns nil t g i o Ait ed by tbe adatefarsefap (ideas, 
fha poriopeostho eocm m nrvttiM. Attbetfcaeed 
dbcBsrit btea tbe hnn*til. (boe a«s aa a< iW 

sial M shoe to e j a t£ enatb. Tbt aceoaseM and 
brtesblSty asu ^ tri y dbappeared. 

TW pukst re mfa gd free Itoet ber (oraer eyapttsna 
ba sboart cm year. ilaaocU Patras aod Isek «1 «e*b 
Torrr to tba patkttt. (ba afsts befsn 
Mrnm and bTtuWs. lablcreb, gyo, sba na ae<« ki tba 


^0*Td riifbl adsipenesl el tbe Wtiobe ri tba tbtnndd 
rlsod- Tbe clsod ns aolt ssd brenkr hs oolCaa. Tboa 
ns a baalt t tbe left a^ierigr pw af tba ibynU. ^o 
tbrO ns palpsUa. Tbate m taaiWd pea c ae du l actWy 
\ P— >t fTakUc uajsjsi cobU ba based si tbe Waa ^ tba 
tnrt wni a tismiariia cd tba uanstf (■ tba (real 
roaris af tW aeci. TW heart rate na aWot 1 10 beats 
per TW baaal netsboGa vs* afxfa ctmtrd. 

was a Wa tmoea cf tW cnaDdcd ic«en. Rmtaa 

cd tW mars of tba task ijsipfiw . IW pstifot vs* 
ttfcrred tsto tbe hc^tsl lor aabtoUl ibyreldecloaiy 

V TTmOTOXKCttB 
(TOXK WOf-EXOTHTimjIlC OOOXt) 

OnlT oie oesro o( DOT seiVa praented rridenc* 

ol Umotadetab wttboot onAihahne*. 

ThB type cd thyrotoriaasii b f r c qum tly foond 
^yviy the «tUe peopfe of ^ 

tiirt. This CMC U prtJentfd fa a sepatate fnwp 
fa enW W emrtoidff the lift that ill focm* of 


» »J- b etsen aflm ihyiotcrdcimi can be fcptmd fa tbe Derro. The 

ad. fW ns eery real "*«■ thjToHccU«n> CCfacqwnthr the OCTfl- 
W^ds am nrfit sod ml cbmcterbLic anm rs expresjkn ns do 
^ ^i***^^* ^ faoger presenL There wmt do endem of ec 

lanec^adS*^ *iTint tbe cenne crf bis 

U OtWr »-«n n nwn s. 

f. ^ ^ aMfried, csipeoter Sfod « 
m ryj 'TWblottvn ysan, Bsme af Kentacty TW* ntlait vu refemdlrca 
iWtt sal tbe left ride. *** “atfiesl wieVa la tbe aoiilcsl terrlce <» Febrasry j. 

A b*^ arKaOc ^ tbyntcalceafi vas (Bade. asJ tbt 

itbeDreomfittBi. TWn ***^.*?* enpw nat tad iafce tbeopy kt 
M wu aperiDdif inaath befoa* bdss tft ij af u r td ta tba tafricil 

(ISO beats po^bsis), seiTfcs. tbi admbsfa a to W c a iii| fiWT ri 

an vs* (Barked to* *T. •bortoen tf Wmi, 

ere ns slfcn and av^Sf cf tba tsUes. Tbaw tympUam amt oa 

fTsdnaQr o\CT s perfad of abovt S durin vbkb 

Im ta ba cf vmS nm. ^ ftTi aiii :l * l mints ssd had cW ££cBlty ta 

»lucciatslsa(Bsrkeil nport^ hit Isai^ rbyriesl nsintoa^ i to v td bW la 

■ ■ i, -I be vJ dsr tlg peribnt eisbis a nj bfied sdah nh sepm. 

at TW rSbloodtS H* ns mjr anil «=h»Ue TW fact and band. 

venOaiiJasd eiy nna. Tbera vsa *i^ ealsrjt- 

^tSStL^W-S left. TWti vas load lysiiA: sn^U tba £0 «Wb 
«« irsaasJttetl tata tW e**ri* ef tbe oack, TW Imt 
me «ervd *b«ri »« best* per atott TW !*»• 
ixr 22 i'EJj^ vmnnWJL TWn ns a Apfa, to* mnaa ri tbr s 
iHsrron citaB caltaU *S^£?aS»*^ TWr* vs* my ril|bi plttot 

TW hbeotoy Itos (bend ti# stim to be ef MOnl 
,1 «««mosika aad tn* trm siesta ssd tie 

towSUsnanntmansmtke. TW rrtUwi e*l 
*S_ mst ns sJ97«o and tba vtli* hlo^ ctfl catol •** 

ina ajj iis—jja ana jfieo. TW basal Tvet^rJir- tau adsibrico sss +41 
'i f n i.r r -. IT., per cast I tie blood near ns OJ peicnl. 

■'tS.^rSUn-T ~ - r.i™T 

i_r {ji!j ilT iL^!?!li **'• tW tbytold (bud n* tensd ta W c«ilrt^ 

. 1^ torsitotsd. JW p«Wiipr*atb caon* ns BDereS*] TW 

patieot ns fins La^ «toti»(mTU dj tor aboot 

k tW tfr roM., V> ^* 2 >a IbySladniy 

Repealed Wlor-^ mndsarirn bar* Ayn tW P^ 
eaid si t be Ww^ tW tk*t to W ta vnrib* I beaJtb and st* to esny n w 
” df voeka* tsipeslembevlhtiTTspttao. TWiats' taro 

Ended iufu'a Beesoa* Ibyn^tarUisy 

m*. tWntifot vs* There VOSS Co be DO eriijkoce thit there Isuy 
Asl ibyrobleciasir ^Hsl faantmltT to thjTtrtcokmb fa the caiaied 

r»cr In the Great Islra dlurict »teit thyn>- 
jofftetaUbcoeniDooanwi* the shite 
jocootTM) „,l»fifldareUihTprtt»clk«(/alItbe%^ 

Eseaaited erifaice tk"« of thla ayDdrcaDe m the oetra We h^ 
boataopfathafaaoa. prasmUd lypiol oaniplea of esdi of these T*^ 

3 frecOTtly foond Uc* of thjrocaikaai* fa the aejm to she* tbit 
< GreiC Tvbe v <fip- thoe b no diffcract fa the aerenty of the 

b a actaratc fnwp or fa the rwpowe to ireaUDent brt*« the De 

t that an form* of froea aad tbe nathr shite peopie. The reaftltm 
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VASCULAR ANOMALIES OF THE EXTREIMITIES 

Repori of Five Cases ^ 

G DE TAKATS, M D , :M S , FA C S , Chicago 

From the Penpberal Orcuhitory dime of the Depirtment of Surgery, Northwestern Unrversity Medrcil School 


V ASCULAR anomalies occur, when some 
part of the pnimtive vascular network is re- 
tamed or transformed to a more adult ar- 
rangement, without undergomg definite stages of 
development (Baader, 1866) Woollard, m careful 
studies of vascular development m the forelimb of 
the pig, recognized three stages m the formation 
of an mdividual arterial tube, namely (i) the 
stage of capdlar}' network, (2) the stage charac- 
terized by enlarged tubes showmg island forma- 
tion, coalescence, and tendency to fuse (retiform 
stage), (3) the formation of a defimte stem, with 
disapjiearance of other vascular umts 
The clmical nomenclature of vascular malfor- 
mations and growths is confusmg Borst has re- 
peatedly emphasized that true angiomata must 
show evidence of endothelial proliferation and for- 
mation of sjmcytial network Most of the so 
called angiomata, however, are only angiectasias, 
that is dilatation and lengthemng of artenes, veins, 
or both They represent developmental anomalies, 
and their growth may be readily explamed by a 
contmuous fillmg from the arterial system, with 
■ahich they may be connected The capillar)' an- 
giomata of the skm, vascular nasvi, and the cav- 
ernous hsemangiomata of the hver are typical ex- 
amples of developmental anomalies and are not 
true tumors in the histological sense of the word 
The racemose angioma, occurrmg on the head, 
lower and uppier extrermties, has obviously a con- 
genital anlage, but a transformation of a simple 
angioma mto a racemose angioma by trauma is 
rarely but definitely established (Sonntag) These 
tumors are described as consisting of a mass of 
small and finest artenes, less elastic, and gaping in 
cross section A proximal nutnent arter) is di- 
lated, nhile distally only a short segment is in- 
^olved Later a dilatauon of veins appears and 
communications are established between xeins 
and artenes Pregnane) and muscular exerUon 
accelerate their grov. Ih 

The diffuse phlebartenectasia and the diffuse 
phlebectasia is desenbed b) Sonntag m detail 
The dilatation is limited to existmg vessels and a 
new formation of vessels cannot be demonstrated 
Then ongm is congenital but the) sometunes be- 
come manifest at pubert) or e\en later Commu- 
nications between veins and artenes are possible 
but are supposed to be secondaiy 

»Smcc this aruclc was wntun 3 iddjtjooal cases have been ' t , 

cei\ ed injectbns of a sclerosing solution with partial relief TS 


Congemtal artenovenous commumcations hat e 
been desenbed m detail by Callander and Pem- 
berton and Samt There may be a few or a large 
number of communications between artenes and 
vems, and the oxygenation of the venous blood 
can be defimtely demonstrated Brown pomted 
out that the color of the mixed venous blood when 
compared with a normal venous blood is usually 
sufficient to establish a diagnosis of artenovenous 
communication 

In recent years a great deal of expenmental 
work and chmcal observations have been made on 
the physiology of artenovenous fistulm, by Hal- 
sted, Matas, Reid, and Holman WTiile expen- 
mental fistula mutate conditions which are pres- 
ent m traumatic or sy'philitic aneurisms with large 
commumcations, the findings of these authors are 
also very' important for the understandmg of the 
multiple congemtal artenovenous fistula The de- 
crease m penpberal resistance, mcrease m venous 
pressure, mcreased volume of blood, and mcreased 
heart action are bnefly' the general cardiov'ascular 
effects of such communications Naturally, the 
smaller and less numerous the openmgs are, the 
less noticeable the systenuc changes are gomg to 
be Holman showed that the presence and mten- 
sity of the thrill is dependent on a free flow of 
blood to the heart from the fistula Contrary to 
most Amencan workers, Lewas and Drury be- 
lieved that there is no mcrease m the general 
venous pressure m artenovenous aneurisms and 
that the dilatabon of the heart is due to a faulty 
cnculation m the coronanes 

The differential diagnosis of angioma simplex, 
cavernous and racemose angioma, diffuse phle- 
bectasia, and congemtal artenovenous fistula is 
sometimes impossible Transitions from one 
group to the other are frequent In study mg the 
cases desenbed m the literature and after hanng 
observed the 5 cases to be discussed, it seems fair 
to assume as a vvorkmg hypothesis that (i) none of 
these vascular tumors are true growths and are all 
due to faulty development and that (2) the variations 
encountered are due to the stage of vascular devdop- 
menl in which the aberration from the normal oc- 
curred Thus the capillary angiomata (vascular 
naivn) are localized remnants of the pnmitive cap- 
illary net. They remam harmless buthmarksunUl 
a sudden connection with the general circulation 

> of these ome to operation ^th good fnnctional retniu One piUtnt re 
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Flf 7 TLjiiAuilcock (toii: »o&-«p]phthihrrfc~ foUet) 

to todine cod cabtotal thmAjectomy h kiaekal 
In tbe two rtcQL It hu oeea rep«Atedly painted 
oat hy Alien Gnbun that there b do eaentUl 
difference be tw een the iei^.MMe to (ckSdc ia caaea 
of ejrpphthalmk goiter and in caaes a( toxk 
a^Qcna of the thrraU gUod Increased basal 
lytjhfJti- late and othtf evidence of 
tottewb," togediw wfthhypertrc^itr*®^ bypa 
nlatta of the thyroid of any deme, are rwardcd 
oy Graham and Cotler u aonleiat fnmadoci 
(or the of torfine, bf c^ cU re of 

the preaence or abaence of tditinmira. Bartk 
■Utei that the aitmfaih ttatlan o( Iodine to u e ar o ea 
with tmdc adencnta of the thyroid b harmfol and 
he atata that ooe of hb padkau wu wane 
br therapy In oor entire aeries cd toxic 
ftdoKmatDQt gohw In both the while and the 
coiortd racei we have bad anlfonn Impraveniait 
in all sabiective symptotos after the admtnbtrw- 
titc of bdlne in the prcw amoonts. 

wodt, financial wortiea, and 
(SMcaltia mxm to pUy an important 
part in piedplUling ihb aymptccn cottnJex in 
the ncffToet as well as in nativo white pec^Je. For 
thb raaon we have taken ^jedal nre to atn^ 
tljcllvliigcc«Btloctscrftbe*epatlaitsand ihroagh 
the cD-opaatioc of the aodal acrrtce department, 
wt have been able to get most of these patfeatt 
baci to a oonnal adf-sopporting I0e after tbdr 

period of coQTilesceoce. 


X 'Ihyrataxlcoais b not an tmcninDcn 
In the negro. 

а. All varlctlea of the aymptoin coiiipla ha\e 
beta obs erv ed In the negro 

j. The xeadloii to aj^oc therapy and mb- 
total thynidcctany b easentfilly the ttw. as In 
the white race. 

4- Then b no erldcnce that Indlrw' therapy b 
cootia-torflfatrd in cues of tfTrt- ■A»nr*T^|^inn 
goltei in the Mgro 

S Pavrlilc shock, finanfbl worries, and do- 
meatk dlfflcnltles seem to pfay a part in jae' 
dpftadng thb lymptxan compla In the negra 

б. Remoral of 1^ IrTfcat^ Cactocs sho^ be 
an taaendal part of the poatoperitlve trodmest 
of ihyrotoxkxsb in the negro. 

Non. — Th« aether wWwt u thuk 
tha soda] Mrrfes diprrtsDcat ti the Lakarids naapbl, for 
tbs asbkM co-cfxnraw riw has ihta « dodaf and; 

wti. 

BZBUOOEAPHY 

u BaUK. L Eatf^jlftlodc Oxter aad Us Neo-&x|foBj 
Tnatnext. ^ Leofo C V Uoiby Cctsiy 
]6ii^ Cciur PTSWxdoo ud ‘Qmnfol Pieuitlea. 

F A Ibris Couay ^ 
a ODaD> 7 Oda»t b cUhhm b New Yak Qtn 
tkyndd nv«y b i fit* whed |tifo cad 7tj wbed 
be^ As. J Dk Child, i^id, xm, iji. 
j. Ocaeaxam, L U sad Auooia, A t. Oota 
a fcbai fids b Ka* Icrt Oty Aa 
J DJt. Ckfid, a>ta±trio. 

4 . CsABAM. Aim. Lcofiauakafo (btar aad teak 
a dm a n s. rtWr«l lanatkea c( a mfk 
J Ab. Ji. Aja pad, hurd, 6 A 
$. Umd. Pra-cfWrsrm bdaa Qwrtp^ b tadc fotur 
Aa. J fci| 9r» a, 04 

6. OsAXAx. AlUx aad Cnua, E. C EsaokUaiefo 
ftkiT tad trmg litany, BzalkjkT ci le^KBaa 
to fodlea Aas. San butr 497 

7 Wirrn, E W Okur B tla aepo nca vttb 

of tk cawi Til-Sata U J tiitMkiTw, Mg, t, Ss 
a. jesqx, E. O. Gcflfr b tba axAhnar, J Am. U- 

a. Lmr r^ 5 . h j ^ar tli rr u tlBa b cWUlm. 

ScTi Ob. H. Aatnta. gig, b, 1*7 . . 

10. UcwiAan, n. 8 aadWixixo t L Tlmbdakcn- 
Bolj ormroci b aifowl (jMm ■ Ratkrfocd 
Qxnty, Tara J Aa^ 11 - Am. M 7 kn’tA 


II. UtS^ Vjtrlrrmi gocttf fo CMiraki. Pah Hnrt l 

Rqi, g X,il, Pah IfcahhRtp g »7 







m 






« 




Fig 7 Case 2 Embedded in loose connects e tissue 
there are a number of blood \ essels with a great i-anation 
of structure The intima is unusually thick, muscle is pres- 
ent, but elastic tissue is difScult to identifj The lumina of 
both the thick walled and thin walled \ eras are frequently 
subdinded mto compartments b> thin septa. X125 


Fig 5 Case r Section taken from a fingertip shows a 
thrombotic vem with marked hj^iertTophy of the wall 
The \ em IS artenabaed because of the high pressure of the 
artenoienous blood There is no eiadence of mtimal pro- 
liferation The y eins of the fingers are sunplj dilated be- 
cause of the commumcation of artery and y ein m the pal- 
mar arch Repeated diagnosis of hemangioma of the hand 
was made m this case X85 

eration, but tf the “angioma” is due to anomalous 
commumcaUons, the feeders are not affected On 
the extremities the extent and depth m tvhich 
these vessels are found makes e.xclusive treatment 
of radium of dubious value 
The early surgery of these lesions consisted of 
simple proximal hgaUons of artenes (Sonntag) 
Unfortunately this is not suffiaent. In Case i the 
radial artery had been tied, later venous dilata- 
tions were excised, and finally I had to tie the ulnar 
artery and excise a congemtal aneurism m the 
palmar arch If the anomaly consists of a single 
or few abnormal commumcations, they are simply 
ligated and thus the perverted phy siology of cir- 
culation is restored to normal Such fistulas hay e 
been seen on the neck, between common carotid 
and 3ugular y^ems On the extremities the commu- 
mcations are usually^ yery extensiym and the re- 
sulting proximal and distal dilatations may trans- 
form the limb mto a spongy maiss, which my’ades 
the muscle and may even be present m the bone 
marrow The object of the very radical operations 
must be to excise the whole y^ascular tumor and 
yet leaye enough circulaUon to preyent gangrene 
Usually an mtensue collateral circulation devel- 
ops around the artenoy enous fistulm 

The circulatory embarrassment distal to the 
fislul-e manifests itself in a cyanosis of the acra 
Thus in Case 3 the fourth and fifth toes were 




Fig 





Fig 6 Phlebcctasia in ' ^ 

a superficial \essel of the i 

right arm Note the mul- \ T 

Uple sacculations and the \ ^ ^ 

intimate relationship vnth \ ’ J 

the median cutaneous 1 

ncr\e. No \ enous enlarge- | j ''A 

roents below the fascia / '‘X. 

The \ essel was excised / \ ^ 

from the middle of the ^ 

forearm to wnst No con- 

nection with the arterial 8 

tree 

Fig S Case 3 A large spongy mass of dilated i essels 
extended from the skm down to the deep fasaa and into the 
muscles The edges of the muscle fasaa had to be whipped 
with mterlacing sutures to control the bleeding The whole 
mass was remo\ ed 
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Flf. Ul Dotal ufcct ol kft fautd, ttiL P T K. 
Tlien h ccmHrrthit i4ii«rtrinn d tli« r«CT.<f 
bcrt DO tlmxTal r cj- - j bum. 

Flf \ olar upcct d Un P T £ Notr U« 

▼nm BUM ce die finfotlja, wUcfa wet* nrj fdntii 
•M hTirpT bifhnrri npolxdljr 

■Urts feeding them with blood, tn which oeepro- 
g r uel v e Ckvcttkiqs dUitatlocs develop wUdi 
grow dcttructhrcly owing to the cnotinooiuly Id- 
CTctJed premore Tiuimii. hu de&dtely been a- 
Ctblltbed to sttrt 4 ihnpie engfonu to aputiiaa. 

The dlSoK phldwctuhi uA the ccogoJtiJ tr 
terlovenoQt rr»nmiinti-«tWB« oaj tike odgm In 
the >ecoDd, retiform itige of dev^omest A 
number ot pertBd Tucukr tobet whkh heve oot 
hued nfficKctij end cie ecBnected with moHtffe 
rntwTT'imlf reprooit 4 developcoesttl tx 
rwit tn ^>w» fHNTw) trig ^. Some of theae cteet only 
ihcrw 4 few tinr nTQmTmlrttVne 4od their corgkml 
etttek it iimnle. Other petknts ihov inch lm> 
rryH^hlfi end iatpprotditbie cooimaiLicetiont, 
tlrt they ere pimehemUy iaopereble, end lead to e 
progrcaove gengrene 4^ etcpntetl^ 



Fk 1 aotekti toSaC**! ^ ^ 

u<«7 

«rd frttrwl liliD • oarthM laa erf 

S saa otttdDi £im the *de 
lyiadprahjaDy 



It It eho ccocxivihle that the vucnler drvekp- 
iDcnt reeohet the third thtfe, nemely that of 
tdte tun fonnetion bat tK»f oce cf tia piimidw 
Teatelt hat pertitLeti and praecti an amzalooi 
primitive trunk with a hhtolcgkal etructnre, 
whkh doc* not coji e ip oDd to dths the hhtefogy 
of an artery or that of a yen. Ctae j beki^ to 

thhgTDCp 

Ihephyiinlrgyil eflectiofnchTunilaranocQa 
Uc» have intmsied the experimentator hot few 
ttodla are avaBahle od eHnlr-a) caaea. It k at 
tempted here to give a empoatte pktsre cf the 
cmahkna ob«emd in the fire patustt titho^ 
not all ilodlea haw bees made cc all catei. loe 
heart, the change* in pulae, blood pmn^ the 
color and aijgtn centat cf blood In the dikud 
v fclt , and the blood voliHDe wse ttoSed. FV 
nalJv In cce oae, an artonct wu made to Thual- 
Is a feedini artery cf a Larfc glnteal anglorna 
with \ ray after m^eedng an opaque nibttaoce 
bto the dilated veMch. 

The treatroest in all the 5 can wai targicaL 
CcawervatiTe treatmest with deration, costk 
compreMlcn a oixlete. Injection of ahaolole al- 
cohol, * to 4 cohfc centlraeten every third day 
was tried in 1 caae (Case ^ wlthont ■nerra* In 
another patlant, hu W av e r after ndkal eichkai 
was perfonaed on the thipk the remalnlsg dSs 

(aticnsbclov the knee cwzid KreadOyobUterated 

with 10 per cent qulnhi e-urethane solution, u 
nsed in the treatment of railcoK rdna. The ar 
teilal inflow cf blood, bowertr particnlarly if 
muldplc connnunicarions eiiet, wll] exdnde any 
pamanent otfheraticin by mjectiom, nnJei* the 
chief feeden arc ligated 

Raefium treatment of these vasouiir growths i* 
•occemfol on the t«rn, tongue and larynr if c<w 
m dullnp with circumsaibed vascular narl 
(Sfanpo^ I have used rweflum on angl ocna ta cf 
the ofblt as a preliminary step to radical ereWoo 
It «*irlnk« the vemeh, reduce* b*inotTbige at <n>- 
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Fig II Measuremfints of the lower eitrcrmUes m Case 
4, mdicating a marked henuhypertrDphy of the left limb 
There is a maTimnni difference of 3 centimeters measured 
between antenor supenor spme and inner ankle, mdicatmg 
that the mcreased blood supply was operating before the 
closure of the epiphyseal Ime. 

teriovenous anastximosis TIus sign descnbed bt 
Branham, is usually called after this author 
(Reid), but as pomted out by Dean Lewis has 
been described manj years ago by Nicoladom It 
was present only m our first case, when a great 
volume of blood was sidetracked 
The hemihypertrophy of the affected extremity' 
descnbed by many authors m conjunction with 
congemtal artenovenous fistula (Hams, Horton) 
was very marked m our fourth case, when the m- 
creased blood flow was operating before the do- 
sure of the epiphyseal line \ marked sympa- 
thetic disturbance was obsen ed m Case 2 — there 
was no difference in length, however 



Fig 13 A 13 centimeter segment of a blood \essel, the 
diameter of which is from 6 to 8 millimeters The thadmess 
of the wall was from i to 2 millimeters The lumen was al- 
most completelj obliterated b> a blood clou 



Fig 12 Op€rati\e findinzs m Case s. Note the large 
anomalous vesse! below the snperfioal fascia, which is ex- 
posed from thigh to dorsum of the foou This is a composite 
diagram of three successive operations The shaded area 
represents the extent of the cutaneous birthmarh, while 
the black dots illustrate the distribution of multiple 
capillary angiomata, whidi bled readily 



Fig Photomicrograph of the anomalous vessel m 
Case 4. A segment of the large \essel shows an irregularl\ 
thickened wail, which has the thickness of an arten , but 
IS \er> poorlj ^erentiatcd into Ia\ ers The media ad- 
jacent to the intima contains a large number of longitudinal 
muscle fibers, which, according to 2kIanmow, occurs in 
priiniU\*e. non-differentiated \ essels Xo clasUc membrane 
IS seem The lumen is almost complcteh occluded b% a 
large thrombus, which shows organization m places X 236 
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. . ■ MMb «(lk JO 

per n*t >1111^1 iM Bmne* tvQ tixankpacn, (ocsck 
rcsdsrtin ctf tk* <¥«<7W aebnioo ru h>cud joft 


eolkpM tha r 


B thi cbitol nfka. 


cytnode ukd la gAte cd time ertmody rt(Ecal 
cfxntkca madned n Wbec Ow trteiul blood 
foUon the leut reshtjoce la to the vnot, bkiod 
IS ihanted Inxn the gpfllery bed tod ihta the 
tip* td the e itfoa htei ere powv oourkbed. To- 
other with the eyenoeb e drop in surfece tem- 
bentare ukes^acB, elso lodlcetiaf the poor lo- 
S^o^blood. This may piogiut Into efto^reoe, 
reqolrla^JnipaCJtloa. In SoziQU^jeeries 4of the 
]j gjH of “fenoliM dlSttn phteberteElecteda 
eoded b empotatko A rery <htturfaiag compU- 
catkn is the ippearuKe ot mimtory attack of 
pb^tia In the dbUl venoos dUatatkiQt Tbb 
ns obeerred In Case i and led to a freal dee) of 
suileriu It has aot t e cuf TT j slzKe the opentkm. 

Aootber aeriom complication b the appearance 
ol multiple mJUary gpClan aoc u rbtas as email 
dart red spots on the ildn. In the foorih patteoU 
these taQiary sDeoibrns would bleed like a fmm- 
uiaoothesEgfetrttpcoTocation Heavy doses o/ 
V-rav wtre used to iJiect theta, as they had jw< 
after the esewioc of th* ahootmaj naed- 

Owing to the tooeased venoos preswire, these 
limbi ait aalematoos tod painful when In the de- 
neodeit positian. The brU patient had her atm 
£'Va^ aaJ Jupt her arm on a cushVm when 


. h CTWtshti Bi 4 kj^i aamlMr 

1 yurba fcoa (toy cipfkrm to kin 

■rr.p^ Tb« Urtir Mrs a dtSermiktaj wsl, m stick 
amir can tot bt Utsttted. ‘nay bow trnfBkr Mdi a 
an •Hknes ti uaaoai uid ibinm] JhtfStka. Saw 
byperai^^ti thtbuhDabatDottalpasOcndaa. Xii.) 


she rode In a car Baodiglnxnyebe'aQdaoother 
patknl of ihk Kila sotoe tmlid la tocne patbsts 
dephantiasb-hke pmtuits deytlop with ■ acimah 
of the rrmotciiye tbtoe, srhlch b banQy a rtmal- 
blc DTOctat. Tbb all adds to the cQScuIty id m 
gkii manssement. 

Pnamed to the fatuht-, a dilatattan d aiteda 
and atios onxm TV ihriQ at the nte of fistole, 
which b ao chararurbtic la the tmmatk uleriO' 
vtoens canuininkallcn*> wu aiasit in thb aerka, 
becaoM th# I' i-fswTTiPisii-^rw-ti are too 
03*11 to ziv« a thKR TheondoJly. the blood 
pnsnje ihoold be icpwe cn the a£ettea at r a nh y 
aa a pan cf the p pl phe ttl itabuncr b exdodea 
In the &m paUenl the lyatolk meooie wu alx- 
teeo points tower and the dkstolx tea pd&ts. In 
the icnrth patient the systoUc pt ea w i t i were 
equal, bat the dbstotic pr esa nr e wu ta points 
lower OadDometrlc naiflogs fn Ihie two 
paiknta In whom the lower t au t m l ties were af 
tccted, showed Increased cadOatkiat abore — di- 
mfaibbed osdOa dons below the fisruic. Obriotaly 
the pulse yohune b rreater above the fistula, bat 
only a part <d It rtaoiea the c&stal parta TIm ef- 
fort to cccnpeniate for thb lorn was studied ex 
nofmetually by HoJman. A definite tocrease fa 
blood rciume taka place whkh in turn tnfiocQca 
the minute vohaDe of the heart and oyrrloods It 
la the one patient In whom blood yulnme wu 
atudbd there wu a marked d ec re ase after the 
cratloo. U b well known that aH aoeurbms kid 
to dHatatioci of the heart In our first case there 
wu a definite enlsrxoneet of lbs heart with an 
accentuated secood aortic tone. Howm-er th» 
wu pfotabJy doc to a co-cibtlog hypertenilas or 
an arterlcwderotic basb The oiita patleots 
showed DO heart chinges. 

laKrtadng b the brwdyranlh: p he mj w n r si . oc- 
caning when piuui a b exerted at the site of ar 
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histoij of tramna, the impression vras rather that multiple 
congemtal commumcations existed No bruit was present. 
Pressure on the wnst, howeier, decreased the pulse from 
86 to 60 

On July 19, 1928, under brachial plexus block with 20 
cubic centimeters of 2 per cent procame, an old healed 
scar m the elbow was first excised The cubital artery and 
xeins were exposed and were found normal An old 
phlebibc mduration abo\ e the upper part of the ulna was 
excised. The ulnar artery was exposed and was followed 
down mto the deep palmar arch The artery was elongated, 
tortuous, sclerotic, and formed one inseparable mass with 
a corn olnte mass of \ eins which pulsated and earned visibly 
arterial blood (Fig 3) This mass extended from the wnst 
mto the deep palmar arch and was freed m a length of 8 
centimeters After applying Carrel clamps, both distally 
and proximally, the blood supply of the hand still seemed 
satisfactory The whole mass then was excised after ligabon 
of small commumcatmg vessels with Carrel silk. A small 
rubber tube was inserted at the most distal pomt. The 
wound healed without any reaction except for an lodme 
dermatitis, wluch subsided under mentholated zme oxide 
paste. On March 2, 1928, under finger block, enlarged 
1 enous dilatations on the volar surface of the thumb, fourth 
and fifth fingers were excised. They bled profu^y an 
oxygenated, artenal blood which contamed phleboliths 
Them nutnent artenes were tied with No 000 catgut and 
dermal sutures umted the skin. 

Followmg the operation there was no sign of impaired 
circulation The hand was warm, pink, and no oede m a de- 
veloped. Gradually after the hejihng of the mosions, mas- 
sage was started The hand had not been m use for almost 
I S y ears At the present time, 3 y ears after the operation, 
patient uses her hand freely — can play golf (Fig 4) There 
IS a hypertrophic scar at the wnst and occasionruly a feeling 
of f ullness is still present. Patient hi es m the East and is 
seen only mfrerjuently She reports, howe\ er a contmuous 
improvement in her hand but that the hypertension 
seems to give her more trouble. 

Hutological findings The entire specimen, as excised, 
could unfortunately not be preserved as the histological 
work necessitated cross sections of the mass In the sections, 
several veins vnth thickened, irregular sclerotic walls were 
seen One vem contamed a small, hard white nodule, with 
a calcified degenerated center In one place there was an 
organized and partially healed thrombus At another a 
small, more recent thrombus The structure of these ves- 
sels nowhere suggested an artery (Fig 5) 

In another section, howev er, v ein and artery lay closely 
side by side plastered to each other, but no communication 
at least at the lev el of the sections could be detected 

Summary A 58 > ear old patient, who gav e the 
history of progressive vascular dilatations of the 
left arm and hand since a trauma at the age of 12, 
has several attacks of phlebitis, and an mcreasmg 
disabihty of the left hand Two prevnous opiera- 
tions were performed, but the fistulas were not 
recognized A radical evasion of the ulnar artery 
with fistulous openmgs did not impair the circula- 
tion of the arm, although the radial artery had 
been prevnouslj tied A great deal of relief followed 
the operation, and no reappearance of further 
dilatations is present after 3 j ears Patient, who 
has not used the arm for 15 j ears, now plays golf 

Case 2 H. L , aged 21 years, smgle mechanic was first 
seen at the Northwestern Umversity Clmic, complauimg 


of a progressive dilatation of the veins on the nght wnst 
and forearm, with a chin g pam when the arm is used. He 
had noticed “ vancosities” about 8 years ago, at the age of 
13 The V ems were first enlarged at the -wnst, but gradually 
an mv olvement of the ra dial side of the forearm took place 
After the arm was exercised a dull, a chin g p ain occurred, 
which prevented hun from working For the last 3 years 
patient also has noticed a marked fl ushin g of the n^t half 
of the face and mcreased perspiration. 

Outside of occasional headaches, patient’s mv entory by 
syste m s is negabve. He had had measles, mumps, and 
whoopmg cough m childhood There is no history of cardiac 
disease or vascular anomaly m his family 

On physical exammabon (only posibv e findings recorded 
here) there was found a chrome mflammabon of tonsils and 
pharynx. There was a diffuse enlargement of the thvroid 
gland, rather soft and not pulsatmg The pulse was 96, 
blood pressure 120-S0 On the right upper extreimty a 
dilated vem was seen on the dorsal surface of the forearm 
from the tuberosity of the radius to the middle of the fore- 
arm In the dependent posibon, the fillin g of the v em was 
more marked. It showed several saccular enlargements and 
small ramifi eabons There was no pulsabon m tins v essel 
The blood pressure m the two arms was equal 
Of the laboratory findmgs, the red cell count was 3,670,- 
000, the white count 7,900, the hremoglobm 75 per cent. 
The urme was normak Wassermann and Kahn reacbons 
were negabve. The oxygen content of the blood taken from 
the dilated v essel was 182 per cent, it was higher than that 

of the cubital vem on the other side, which was 17 1 percent 
On Nov ember 2, 1929, under brachial ple.xus block with 
20 cubic centimeters of 2 per cent nov ocam vnth aditnalin, 
an masion was made along the radial side of the right arm 
from the middle of the forearm to the wnst A lar^ v essH 
was exposed, showmg sacculabons (Fig 6) There was an 
mtimate relabonship vnth the meian cutaneous nerve. 
There seemed to be no cormeebon between the venous 
dilatabons and the arterial system. The vem was followed 
to the level of the wnst, where it appeared to be normal 
There was no enlargement of the deep veins, as ascertamed 
by a sht m the fascia The v essel was ligated with fine cat- 
gut proximally and distally^ The s kin -was sutured with 
contmuo^ dermal suture. Postoperabve diagnosis con- 
gemtal phlebectasia of nght arm. 

The postoperabve course was uneventful The patho- 
logical r^rt was made by Dr S Vaughan (Fig 7) 
Grossly the specimen consists of an elongated mssi of loose 
cormKbve tissue, containmg conspicuous blood vessels 
which hav e an av erage diameter of about 4 millimeteis At 
uregular mtervals saccular dilatabons arc obsen ed, whidi 
attam a mamm^ diameter of about 7 millimeters Jlicro- 
KopicaUy, the loose connecbve tissue is found tocontam. 
b^des a qi^bty of fat, a large number of blood v essels 
of conaderable size. These show a great vanabon of struc- 
Most of them hav e rather thick, but irregular, walls. 

there is an^^ if con- 
ne<*v e tissue. At the lev el of the saccular dilatabons the 

' “tels are cora- 
ls of endoth^l cells, which are rather larger and thicker 

idenb^ The lumina of both the thick and thm walled 
subdivided mto compartments by 
thm septa, which are contmuous vnth the walls. 

Summary A >oung man of 21 complained of 
progressive dilatations of the veins on the nght 
^t and with achmg pam when the 

enlargements were first no- 
ticed at the age of 13 There was also a marked 
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Flc- S- Opnttr* fiadlra to Cm Aipoap' 

saw wt* fa tte lefc pi^iihetl faaa. It 

rtfatfaD^dp to ifa totcrml wpbeirai vriji or to Uk <fatpn 
mcikr ctnoam ud WM otllnjT •apriieekt Tbt oM 
dU t>ottwh«U btrt tha cofar al the blood wu briflu ltd. 


CASE EErotn 


(o Jelr 7 9*4 (Boip. ff 7 *), evapUsiai J pafa. 

tbrobfaac,cadrTpcuedua£k>«< pUeUtk fa tb* Wewn. 
She tfat mad ca bata knaart edf a al ber Ufb bfaol pna- 
•m ud caftd 

Attbitned l«r 4ifaaitaaah(sW(atatiiai bar* 
itjck Inl data dm thfak bar am vu brabaa, ai tVionc 
tk« td tba arm wai aet tmpali a d Hovtaw dM Cbfnbs 
that dOUfd WtM tepA to an>aar haa tbli tfaK. Tba 

fo«r<kfi*ctfa^ibii&( ^ tba temd 

tboa tvl* fkfa «cn bets wkb taatmoastatk*. Mfa td 
br iKsadm d pdfaetns aad paMpartoin ntMtlea. Tba 
tUrd doM poqad babr n< d tBrtft d rt(b farori* 
arid a poaipartim falactfaG da^-b^td. 

Sm 91 X, rt timmt atfadn at phkbiHi occsnrd fa 
tba Wt ana, tba fail ttack faDeved aa appanfa etanx 
diafaaft d pH bfaddar Tba ktlM *as ciadatakjn 
bccaaae d acrcra ttacfci d rtrti^ Ina to 

feon. Ii 0 ). tW pi bbdda bd 9 orarfai a«r« re a Mtad. 
a CTitisnfiy parfoi u a d lor po^bia kataer atoaea. tbo 
r».»a ^ , aad tJaa ttati artiaglad b LCaaa a at aa»- 
thfa ca Idt tiTB Id 0 8 , aaotber Uparetcanr *m dcaa. 
A Ltat’t wtM loBsd Mad tba ntot* wtt ma a^ad 

la 10 h aa cficratkio vaa parfaamd ao ber fa(t ana and 
baH & Uxaa caci ba aa c e rtafa cd, at tba 6ne 
tP ndkl artat 7 «aa tied aad aotaa d tba tcaeaa diUta 
tkaaexcfacd- ttbaaacapdtccatfcai p a ii ar aj adbTaDOtber 

tBtpea.ia qji, tbcdlijn'* cd turm^kiaia. »al- 
tkJt aKobcDB ca naoal isaaaai arri nada Tbanrtlma 
h I j-* - caa aed iM at pafa. la a ftatiaf 
kUacT «aa mated wttb aeppMi>n otavita aad iba 

wT«t« wart diktid by Di. fl- L. Ceatoa matnaai 

*3*7, <£abemm daeurared aad ber Art rmli^br 

ifc’feWTaU.Oa iMMl dMt d ,7 ffMMO ^ tMy 


ilma .5 traai ol pTDtHD, aad pin d fil. 1 iliiiaai 
nfaa W 8 aad totaJ cakafaa d 3j j aha aapr 

{na. Tbe pao fa bo ana aad tba pd 


dovat mb atria artidy aid hu baa 
emdo the laporlato E>i W H Sttuaa, abo jrfcnrd 
tb^tkat tM ftady c4 ibt Tamfar CBaAka af ho aaa. 

7m pbpbaJ (»ir paCbofaifad buSoft 

Raided ban) rataafad dcaloan da Hfbt or dbttAt 

baan MDti wttbRrt aa^mstaan, wtmd aerde toa Aort 

and aoBUBatrd. Bleed uum ca tba rfaht ant So-tA, 
on tba bft M >4- A nnaU palpMa oaa fa tba dm 
tffMT caeld ba r^ditd fata tba >»rwW rc^M 

(Saatfaf kditotr) Tbe lift am dvnad diatid onpaiSbia 
■nj aea t tba dbe*. eo tba dda 1 ^ tba taw Kriaca 
edtbaaa, and m im Ic prU pa Tbe denal aortan bt the 
band ibowad oaitad dibiiid tAs bat no r ia e te aaaei 
fnp asd ) Than vtn pfaW h/partnpbfa n» at 
tbailbeiv at tba vmt abort tba Ttdt«l utery aad ae tba 
t^<tf tba fiapa Tba bftb fca g B ibevad a partjaJ toir- 
kafa ta tba m pb ela i c ^ 

TbatTDdiovtd dafislta nbea fa tba depaeAet poe- 
tkat aad via kip fa a diac becaaw dpafa vbae baavfay 
Am. Tbot eaa so pebetVie tdl al tba cadU arter? 
Tba afaar a/tor pobetaj *tS Tbwe au ae tbdE bard 
ec palplad CTC ai? eJ tba tgaqi dbatitlaea A anebtr 
M» rM.hc/tba |i CTr i oc » 
auech d fbVWa Tba aemeia d tba am vm flarod 
tba vheda ana e tiMd m .■■■iar «d wttb tbe nitbt 

lUa. Al tba rAVfla d tba /worn tW d^enira fa dr 
rooIticMt eta t*o.ti«lbB d an neb Tbt gra^ d tba 
hfl band Ma facbk, bot aatimi wart not Aatad fa alj 
mpt fa tba pielaeceal lotnl at tbt Iftb Copr 

TM ^ancmaae rtaclfae waa aeptbra. Tba cma «u 
trra d paifakigml ckaxi^a Tba liiod e^ >0 

gaasa pu haa mtd cefac mttfaMUfa X-n; aamfaauae 
rereafad nrUeoca d caceoertbrlte d tbe r^fangn fa 
both Tbnt «u a loed deal at tMrt itV< at tba 

oft tfaanaa d tbe am, farearoi, aad baed, aad detaw 

ffanaatla daa to eld pfaefatk calddcalbea 

A pa BoalTifa d wood fraai aat d tba rafupd Mnca 
rrrr^ aitoiifaiiidaeaeiwtfap W 
aa QXTpa awteei cd f v.taii per “ 

<u Tp» CTOaefty d to Sj rdacat par cat (ilJw f J 
rwTMMWi "Dr ®rtbDiU An^aaaarA^^^^^^^ 

•rtwbTrMoi csoomtaifae wu cartafa. le^aMadtba 
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began to have more pani^ and the growth m- 
creased m size A radical excMorL of the growth, 
was done on the thigh. The scrotal and gluteal 
involvement was not attacked. The veins iu the 
popliteal fossa and on the calf were injected with 
qumme urethane. The progress of the disease 
seems to he arrested although only 7 months have 
elapsed since the operation. 

Case 4. Agnes D., r6year3o’Ao^cEcIeri was adrmttad 
from N'ortli'WEsteni tTmversfiy Clirnc to tTesIej" ireccual 
Hospital on July 2S., igzg cntnplainxg of swollen, vnma 
in the left leg and repeated trerno-rhages from rcptcrinv 
snaE vess^ Patient first noticed a swollen vessel on the 
lateral surface of the left call at the axe of rc years. But 
ever since birth there has been a large port-wfce fctrthmarfc 
citendmg from the th^ to the ankle on the outer aspect 
of the limb There was no hlstogy of any vaacnlar arotnaly 
w her family .A.t the age of 13 she was taxen to Cook 
County Hospital She was given several treatmerf of 
X-ray after which, the dark birthmark faded fut the 
dilated vessels were not afected. Later radarm wa.’ ap- 
plied without any noticeable eHect. On exar'caticr a 
wen grown, healthy young girl of about ty yean fi ag* 
showed a slightly enlarged heart with a secrrd pi ’"c'X 
tone accentuated There was a marked sytt'In. mum ' at 
the apei. The right lower extrermyr seemed pe-feotly ni" r 
ttL The left lower extremity wa.-' def- tely redenar/j' a 
A large, somewhat faded port-ware sta— exlerded from tic 
thigh through the lateral arH poste-no- aspect o'' the cal' 
to the anlde The Inrb was studded with, mall capnary 
onatations and also larger vecsej-v whjifc protruded aril 
ptatly enlarged on starjimg The r-mS was j cent meters 
longer than its fellnw, the lengtherirv l>eirg p’'esert let- 
tween the knee and ankle f Fig ff) 

The laboratory repyo-ts revealed ’ coo red celTi arH 
75 per cent hxmoghjbin, a mor'erale secondary arnmnn 
Urme analysis was neuatrve An X-ray fin taker of hioth 
tibias reveled no pathologcal tirdirigl Xhe UlaAiem,arn 
and Kahn reacuons were negati re. Patient was a Type II 
Oti July 31, ipsp, urdcr nitrrus oxide and ether anres- 
thesia a long incasmn was m.ade on the lateral a>pect of the 
thgh. There was protuse bleedirx from smAlI skm vessels 
A V CTj large, anomalous vessel was encountered below the 
superficial fasaa. It was thick, d d rot seemi to pulsate 
but had the size of about the commion Iliac artery, running 
parallel to the long axis of the lin b IFix rsj It gave nu- 
merous branches medially and laterally which were damped 
and tied. About an hour after the operation was started 
the patient's pulse hecame rapid and weak. She had 
obviously lost too mucX btocid. The operation was rapidly 
completed, th e Inciuon te-minating at the knee Camphor 
oil was administered m the operating room Dextrose and 
salt solution were gi ren irtraverously and under the skin. 
The red cells had dropped to 3,7001,000 the next day with 
a hemoglobin of d t per cert. The hiAlmg of the wound was 
uneventful On a hivh calonc diet with 3co grams of bver 
and 4 grams of ammorram, femcatrate, her red enmt rose 
to 4,310/000 on Anvu-’t rp, rp-ji, with 70 per cent hemo- 
globin She was discharged with a comp'etely healed m- 
asion ard an elastic bandage It was thought of coctmnmg 
the operation at a later penivd. 

From Veptember r, ipip, to Jarnary 3, rp3i, pauent 
vasited the N'onhwestern Lnrversity Clinic a o' 3 

weeks The function of the leg was much improved. P.e- 
peated attempts were made to oblitemte the venous dJa- 
tauors on the dorsum of the foot ard arkle by strongly 
imtaung solutions suen as 10 per cent quinine, 30 per cent 


«o(£mncHc-fie.an.£c>per«nta!n.b L ItwiAj 
however, tc ufctuir any cbLtemtscn ■ortr su-l . a 

because of the p-esence cf the itr.nr hath pmsst-w- C- ' 
abo-'e. 

On Jinuarv r tq^t patfmt mas achil'^.h t. Wns'v 
ilemorial HnsnitaL -mith a prrfuse ham — Aagv tw ~ v re- 
ef the ruptured cantlary anmcmnta at fcne; IimJ. The 
bleediug ms easily ceniruCed by comp’ess’n. On the 
fsno'wmgday,cnderc.trqus esudj ar.estbesa- the rrevf us 
mosicu. was conthiued distally freur the unee tn tur ankle, 
the bleedmm capSIary annaima. h omy excised. Jest tel — 
the superficial the wrme ancmalms vessel was en- 

ccunzsrtd. in close pniximity tc the cm — ...a ceruaeal 
nerve. The vessel had. emnemes b-anches which extended 
under the fascia unto the unusdea. It apparently carried 
nr n-puLsating. cyanr ac btrod. Xo camnaumcatinn vnta tne 
arterial tree was frvad at tr.rs le-eL Abrut rH C'ansafier 
the beamaeg of the operatioa, paPeal zgam went mtn 
snonfc and the wound was rap-uLy drsed wm mterrirpted 
sLnworm gut sutures The hWA. p-esnme dropped to £e-c 
The head end r £ the bed was tle—aed, cwx cuoic etateniero 


of 6 per cent gum. a so ution waa grvtit mtra- en.-nsf j 
* t the cn— pjtetiin o- the mhnnrn, tee bleed p-murre rose 

Py t iicdc Patien* had a cf ill Lasting 3 t — antea i edtatel / 

aTer the irfcaiom ‘-he rervewd rap d* / from tre s lOCr 
Ot. the f-uTth da/ foTowing the opewng- a .e-j patr'ul, 
itchrg urticaria di-zelrped, which faded far but reeuwed 
O' the e-ghth da/ It wai accompiared by x. rme r‘ te-v- 
peratcre and irterp'eted a- ar arapAylart/id rearfiori to 
gum acacia On /ar-rarr. 37, rp^r, pa'ierd received ,iri 
("raa'a boor ard wa-' divnarg^ fo'fcrtf d'r//7y treaimerrt. 

Atfheth 'd a/'-iivio' 07. A'afchi 37, 7pif,pajeT . co— 
ptaicrtd cJ-efy of ar i-creaq-.g sweifir./ rf the ankle ard 
dTafatior r‘ f [red ymvtit o- tf.e dr* n'r f/ tie forit, 'P-t 
tip <•/ He (/J toe wat rp.u'M , tf e n rfaec ter-penatcre 
hei'gony sAdemremC 'Ihe-'e wa-'afv/arr.rtorandjenso'y 
paralyii’ of tre permeaf rm/e, with mcreaied heat o -er 
the arrmthetg area. A » tf e rtitrituT the foot -was not 
very gre-d, it wa-- freed tf at wiA the nesrt opemtim the 
term ralpo-wiiit of trearg.mali'uaveiaelcoddberemo-eA 
On Afarch A', rqir, the veael was agax. exposeii at the 
exPerruil r nl'eo'as ar d a otm/ed mosv-x was mmie o-er the 
donjom of the foot. A skr flap/ vias Idled up with a lateral 
pedidt 'Pt versei was agam. tdentned just fceio— the 
terse lateral Iigamert ard the latter was ivxded. linn 
small veasels b-anchi-g from, the large --easel, were ti-c 
w-th fire catgut. A imnil expir-atcry mosron mas also 
mjde on the mesial side of the foot but nn further vessels 
were fo/und there. The lateral ligament of tee ancle jiint 
was carefully repaired and the sum -was cn-ed -s-th .- /■- - 
rupted silkworm gut. 

Ele-er days later, under spinal anesthesm. an masr-’U 
was made m. the popliteal Lssa. slightly lateral to the 1- v- 
Ime. There wxs conu.-ferable bleedmg from the snneuta- 
neous tissuev The scar from p'ewsus'operap-'ns was ver- 
heavy The posteno* tibnl net— e was emosed and f'[- 
lo-wed d.stali> It was found to be intact and no— cere 
adherent to me star The anteno- tCml nerve , pe — —I 
nerve; was imbedded m hea-y scar tmsue from wanh it 
was freed. -A segment of g~- inches r-»/- nnder-une a com- 
plete fib-osis, the nerve bundiss on cross sectron were naed;- 
vadblev Inallp-ubability, thispartc£tcenerve-wiscai.^'l 

IE ligature o- it was the result 0=^ an o-ganmed nmmanS. 

Th.^ part of the nerve was dnsected free and wdl nro-Tnec 

p-onmaLy and distaHv Slices of the prommal and dstal 


• mtnp TTcrc 


catC izi crc<3 secHi- 




looked nortzoL Tfcii itft a. bjr* be-c-.^ 

Wh-ch ixuld be b-dged only ijy ^ ^ degr^fl^Ju' of tae 
, ^ cestraction o* tre nirve hid cccllt^ a* La* 

drvison into the superimal and deeo o-anch. m-. two cLulE 
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fiochiog c{ the hti/ of the ftce aod fncreued 
penptradoc. Ad tuomikuB tw»ci, thowtiw ui 
tbnanntl hktologicx] picture vu ccdied t^pa 
tlent • com pti Inti tnbdded. No iortbec eoUrge- 
Dxnti are preaent after a ^ean. 

Cm j- d* F_ i|ed ID yint, vn ntemil by 

I>i- V Uj j uMP . n«*u(dadtt(dtDX\«kTU(tik>- 


*wfc bacsiM </ prmnm fucakr «BW|RaeiUi<3f bb 
r%bt Wif ud tWlk lie tint notfead a dhseimtkitk cd Um 
)U« nl eartaci <x tlM (Ut ud ftt tiw *<e f 
yeut lU* rrratnad luilr cUtiofeuy >BtiI 6 yoxt ua, 
wliea, «t tb* at 4 tbcrt v«t « derrioptaait d 
rand, U«« to tin rj^t papbnal tom. WUUb a yimr 

tiw nui dertbped to tk Tite Of u onap «ad b«u» *arr 
paiofcL Fh« Vnn m tka frovtK u>l k portfao of ti>a 
cUctKiai OB tW tUce low ren by • 

pfaydidiA is ILtaodie, Tvo ynn kfo tM b^u to bkt* 

pUB «ckt* «D Uae ktenl kortcco of tbe rlfbt ktoad tUfk 
kad was toU ta weu a faaadat*. TUs fkva Ub rcEUf aatfi 
klMTt 4 SMKthi CIO wbee a ^Kn h lwr adiiac fab d*- 
Ttkipkd wtai bi wa&kd. Tbk pata ooi^ be ndscYtil by 
(irtinc dowB or lytac dowa. 

Aycartfo tn ipot deniand «* tb« tcocr ddt ot tba 
tUfh. 'TUi am tacmsed ap to s a»i>- 

taatats ta (fikmete- 

Pa«t Uatory wa4 n«tktbr« except let utaBtCUmj at 
tie k(e at n yaen. Tbcia «u m Uoary o< koa easadar 
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toward complications of a higli spmal block The 
operations ^ould all be done under a tourniquet 
which IS remo\ ed before the wound is closed The 
muscle fascia should always be opened and the 
subfasaal plane inspected as in the advanced 
cases \enous dilatations are frequently encoun- 
tered under the fasaa In Case 3 a fasaal -window 
was excised as m a Kondoleon operation and the 
edges of the fasaa had to be stitched -with a hsmo- 
static mattress suture, so profuse was the bleeding 
The earl} recogmtion and an early radical m- 
asion of the -vasaJar anomaly offers Ae best hope 
for cure The early recogmtion, m the absence of 
thrills, which occur only at large communications 
■wdl depend on (i) mcreased surface temperature 
on the affected side, because of mcreased blood 
supply, (2) lengthemng of the lunb — this is not 
always present, and chiefly (3) the presence of 
mixed (artenovenous) blood m the vascular dila- 
tations, as emphasized by George Brown This 
maj he recognized by the color of blood or exactlj 
bj detenmnations of oxj'gen content with the 
A'an Slyke apparatus 

smmAH-i. 

Vascular growths of the extrermUes are not 
true angiomata but are all due to faulty de\ elope- 
ment The vanations encountered and enumer- 
ated as angioma simplex, cavernous and race- 
mose angioma, diffuse phlebectasia, and congemtal 
artenovenous fistula are all due to the vanous 
stages of development m which the aberration 
from the normal occurred Five cases are pre- 
sented which represent vanous stages of dev elop>- 
mental arrest The methods utdized m diagnosis 
are discussed 

The vTsuabzation of the feedmg vessel with 
X-ray may lead the surgeon to a direct attack of 
the anomalous commumcation Early r adig iLex- 
cision supplemented m suitab le cases with obht- 


erative mjections offers the best hope for perma- 
nent results 
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or, 'sv'itli less advanced union, would eliminate 
maintenance of reduction by mtra-oral fixation 
In double fractures or postenor fractures it 
becomes most important, therefore, to secure 
proper reduction and fixation at once With 
advanced umon m any serious grade of mal- 
position, operative reduction becomes a necessity 
Delayed umon and non-umon are not frequent m 
the mandible, but, when present, are the result of 
the same influences and factors which govern lack 
of bone repair m general 
2 Proper occlusion of the teeth As a second 
prmaple m management, proper occlusion of the 
teeth should not be overlooked as a matter that 
can be passed by hghtly for future correction by 
a competent orthodontist The tune consummg 
element is already considerable m the treatment 
of the more complex fractures, and all possible 
adjustment should be made durmg early treat- 
ment From the objective standpomt there is no 
better guide to correct reduction and fixation 
than the relationship of the teeth Most man- 
dibular teeth are mclmed to the oral side of them 
maxfllary neighbors The oral cusps of molars 
and premolars are mesial to the correspondmg 
inner cusps of the upper teeth Anteriorly the 
more co mm on mechamsm of occlusion finds the 
“bite” a closed one in which the lower mcisors are 
duected m a plane shghtly postenor to the supe- 
nor masors It is but rarely that a perfect end-to- 
end occlusion IS met antenorly The cusp erosion 
present on occlusional surfaces of maxfllary and 
mandibular teeth demonstrates clearlj the type 
of occlusion normal to that mdividual In the 
presence of displacement, fixation that re- 
approxrmates this relationship is a sure cntenon 
of accurate reduction of fragments Extremely 
loose teeth, of course, are not to be taken as a 
guide m this sense These simple orthodontic 
facts, though pnmanly a matter of expert con- 
cern, nevertheless should be known to the sur- 
geon, as dental consultation and aid in outlymg 
commumties may not be available Recognition 
of the tjTpe and mechamsm of occlusion in the 
absence of the verj best X-ray work is often 
the only certain gmde toward effiaent reduction 
and fixation 

j Proper function of the mandible as a whole 
Under the third requirement of management, the 
proper function of the mandible as a whole is 
emphasized as a prune motive for this paper 
The mandible is formed by fusion of two sym- 
metrical halves durmg the first or second year 
In function the mandible is peculiar m hamng a 
double articular mechanism, connected by a long 
arc with a jomt at each extreme of the bone This 


arc, or fused ramus, is the only means of pre- 
servmg symmetry or balanced joint motion 
Constant parallelism of rotational axes is neces- 
sary' at the temporomandibular articulations for 
this one bone to function as a umt with two 
jomts The mandible is motivated by a double 
set of identical muscles which are complementary 
and synergistic only when the bone functions as a 
whole Each temporomandibular jomt is a true 
arthrodial diarthrosis with a double compartment 
formed by an mtra-articular memscus mterposed 
between the glenoid fossa and the condylar head 
This arrangement, by capsular laxity, permits a 
double type of motion — a gliding motion in which 
the condyle partially luxates forward on the crest 
of the glenoid fossa, and a true hmge motion 
around an obhquely transverse axis Though 
thift generous range and character of motion 
exists for each jomt, function is not possible 
without motion m both jomts It follows, there- 
fore, that derangement altenng the mechamcal 
requirements m one jomt must influence in 
varymg degree the same requirements m the 
other jomt From these dy'namic considerations 
it can be said that the elements of the mandible 
sharmg each temporomandibular jomt, notably 
the condyle and vertical ramus, must mamtam a 
constant and sy'mmetnc relationship on the two 
sides Cluneal demonstration proves that only' the 
slightest alteration of this parallel position is 
compatible with the preservation of good jomt 
function A given unit of motion on a radius 
subtends a greater arc as this measured unit ap- 
proaches the center, or a lessened central excursion 
as the same measured umt extends distally on 
the radius The site of changed relationship m the 
mandible exerts a correspondmg influence at the 
temporomandibular articulation In other words, 
the more postenor the fracture and the closer to 
the center of jomt action, the greater the in- 
fluence of malalignment on jomt relationship It 
follows, therefore, that m postenor fracture with 
displacement, very' accurate reduction of frag- 
ments is reqmred to preserve temporomandibular 
jomt function, and less margm of error is per- 
missible than IS the case m antenor fracture 
Anatomically the short jxistenor fragment is also 
more easily' displaced through the strong muscle 
pull of temporal and mtemal ptery golds 
Two cases are illustrated that demonstrate 
these considerations in a striking \va\ 

Types of mtra-oral fixation Conservative treat- 
ment m the presence of teeth is condensed mto 
two or three effiaent methods of mtra-oral 
fixation Some form of mterdental splmt is the 
best method of fixation m severe fractures, m 
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MANAGEIIKNT OF FRACTDRE OF THE MANDIBLE 

OEOaOE C. HtK^ TA.CS^ Si* FiAwaco 
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Uch of lUadard muta^psoent. FaQore to apply 
certain foodamental reqtdremcnti In the treat 
ment of fra cture * of thk booe very ofeen to 
an nnfortunale pennaoent harwftr^p 
It h. tbenfoT^ the puipoae of thU paper to call 
atlentnc to the prin^lia of manateznait, to a 
freqnest cotcplkatlon of Cnctan, 

and to pdat out metn* of tnunobUbarioD vbldt 
are not only effective at the bot fulfill 
fatore phyridoflol and cotEoetlc requlicnteDta. 
CEE or occatxoKs 

Thb fractnie b many the reaolt of cQiect 
trauma. SablectWe fymptoaa and ob{«etia« 
e?ideoa et lajmjf are vtlJ dafined and act 
be d«dt tmoe except to em^^iaiiu the need of 
X ray delab In peeper pro>ecilceL Good X-eay 
Toric. iboold never be ocniuol As fractnie of the 
mandible Is often moltiple and there coav be two 
(ractuxe Unes in the same half of th* nMndlblo or 
In oppcalte rides, both a direct anteropoaterkir 
aryl an obiiira tatesal proiecrioci, with each ride 
doviv iboold ba taka as a matter of routine. II 
a traemra of the vcnlcal rmnia b ampected, an 
«it<W prD)cctloD for detail of this ramus ib>^d 
be scdtred. 

The meat frequent rite of fracture of the 
nuadlbla k tbroogh the hnrisontil ramus in an 
am. of TtUlbrciv weak booe near the mental 
feraoen. The fractma line Is most often obUqw- 
Tbe seccod "w>*> frequent rite b in the am 
opecalte the third mom tooth and }ust anterior 
tothe angular taberority The rimpler dooUa 
fractmw mc«t often bdude both of Iheae pa*l- 
ticat*. Frartnm throo|b the aBtW vertical 
ramus, and «ci of the ooodvkr proem are not 
•0 rare u testbook* indicate- A fractura tn aoow 
portioci of the -vertical ramai b a freqoent c«n- 
of a mem obvkw* antofar fracture with 
toJiSamt. lo cu. oi fiKtnn. to Ihe lut 
SSSSr po^loo, MI* tM ■»* . 1^ 
(nam >» cTtn In the 


abaeoce of rtinVal togration. It b Wnp-^tnt 
became double fracturemcretjes the nkHwDd of 
d ti pi* ce ment- 'The mechanism of of 

fraioenti b enentbllT a matter mttsde at 
ta chm ent and Bnea of imoppotcd fora. ISlieTt 
compfete fracture o ccur * Ihrcrajh the body *nd 
the nactore line doa not oppeae 
the mytebyold, c^astric, ganJohyuid, |etJoclo*n 
PB, and putyma mmdes deprm w anrerioc 
fragment while in general, tli temporal, roa»- 
aetar and internal ptcrygufd muacies rien^ the 
poatericr fragment. 

TUA-nrewT 

It mar be cooridend a* axiomatic that •ome 
(onn of dental or intra-cral fixation b ccceiMuy 
b every ccanpbta tractnre of the tnandflJe, mn 
tboac wlihodt dbpfacgtncnl. Nevtrtbeia* it b 
auiprblugly (-mtrTwo to £bd early treatnest 
Uralled to the apfdlcatlcr of a Barton bandage or 
a related type of extontl cpnlitnce. Fnettmes 
that ohlUi a good raoll with nh cue woold 
doequal^veDwithnoneatiB. Oppe^ag moadt 
pull with a rtmlriAi Line of fc«ce at pa degtm or 
more uoallv wfQ effect dhpUcemnit'— -U not la a 
eroM Kxae, certainly to the d^rec tmpropR 
dental occluakffi n^ta. 

Treatment in oach oiae whether ecaaemttvo 
or radical ibould achieve thOM three rasulU (1^ 
bony unkaL (a) proper oadaiiaQ of the teeth, and 
G) ptnper rmepon of the mwntttVJK as a whole- 
Tm first b given nnirtinal recQDgitlcn tberecood 
more or lea thou^t and otUnti^ and the third 
commonlv b emnooked. 

r Bany man. Bony anlcn oa a prinK req- 
uMte in santfcssent of thb fracture b (or 
timaxtly not dlfocatt to recure oraier average dr 
cumaUncca. Good fund tonal cainr aith Uub 
of dbplimrtfnt wQl mol^ obtaie in 3 to 4 
week* in ordinary fracture* and fn a paraf*^^ 
length ol in tb* more oonmlex fraclnrex 
Udjou b fevored by oecure tmmobflbadon dori^ 
eaity calhtt kcmatloii, by rood qppw ftton c* 

frfa; nw*nf« «nj-f hy ewyUicmnitifkwia CoOr*t**^ 
abaence a/ iboe factor* tnbtbta union. Became 
of the inherent tendeocr of thb bcaie to beai 
npliQy It ihoold be *tre*aed that ubIpo to rail- 
poaltloa, oven with crverridiui cJ togroent*, nay 
uTwefl advanced fai 3 wtio. Thb ^t*^J** 
wiiVt TTtpV^ manfpoialfve redoctlon ImpoaBOle 






Fig I Instruments required for mampulatmg wire, 
towel damp, hrcmostatic forceps, and short-nosed sossors 
Fig 2 \Mre twisted to form eyelet 
Fig 3 Ends of eyelet wire inserted between premolar 
teeth 

Fig 4 Ends of eyelet wire earned around premolar 
teeth back to buccal surface 


r mampulatmg wire. Fig s Eyelet wires attached to upper and lower pre- 
id short-nosed sossors molar teeth Connecting wire passed through ej elets 
let Fig 6 Upper and lower teeth fixed m ocdusion by 

rted between premolar connectmg wire passed through ej elets Ends of wires 
twisted, cut off, and bent o% er 

Tied around premolar Fig 7 E>elet wire attached to smgle tooth m upper 
jaw 

(Figures i to 7 from Iv} , Surg , Gynec. &. Obst ) 


ligation between the two jaws B}' the use of 
bands there is much less tendency toward slippmg 
or breaking of connectmg wire ligatures, and 
larger wire may be used 

Fractures of the mandible, as m all bone frac- 
tures between muscle ongm and insertion, hate 
little or no tendency toward Imear separation 
UTiere this does obtam through comminution or 
loss of substance, traction or fixation m the long 
axis of the bone may be effected equally well by 
separate wire ligatures between the bands, or 
between the eyelets of the wire method of Oliver 
and It^ Moderately loosened teeth should not 
be extracted at once, as they maj agam become 
fixed 

General considerations General measures should 
be directed toward careful and constant mouth 
higiene Man> mandibular fractures are com- 
pound m the sense of perforatmg the buccal 
camty or extendmg mto the summit of an ah eolar 
process In either case such a fracture is po- 
tentiallj septic In addiUon to an alkaline 


mouth wash at hourly mten^als the teeth should 
be cleansed with a soft brush or cotton appheator, 
and a mild deansmg lotion 

A long standmg fetish has prevailed to the 
effect that immobilization of the mandible should 
not be completed until aU danger of piostanaesthetic 
\omitmg has passed To await such a tune pre- 
sents local difficulties m securing the most ac- 
curate reduction and occlusion In a senes of rS 
cases of immediate fixation of the mandible under 
general ansesthesia, there has been no difficultj 
from xoimtmg or pulmonarj’ compbcation In 
fact, m but 2 mstances did vormUng occur at 
all The depth of anaesthesia for this work need 
not be great Sobd food should be withheld for 
12 hours pnor to operation An> lomitmg that 
occurs wiU, therefore, consist of liquid gastnc 
content which is passed easdj around thepostenor 
molars and through the mterspaces of the teeth 
Before recorenng consciousness or reflexes, the 
patient should be placed in a xentral prone posi- 
tion mthout head pillows A nurse or tramed 
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Fig 13 Case S A Postoperati\ e correction mth union 
Note re-alignment of nght ascending ramus 

The fracture Ime often extends into an alveolar 
process surrounding the apex of a tooth Both of 
these situations invite infection In either case 
early infection of soft tissues may occur For- 
tunately, true bone infection does not occur often 
IVhen osteomyelitis occurs, surgical mtenention 
IS necessary either extemallj or through the 
mouth, as may be mdicated by the site and extent 
of bone involvement In fractures entermg an 
alveolar process alone, or extending to the oral 
mucous membrane, bony umon without infection 
often occurs If this happens m mal-position, 
operative correction is accompanied usually by 
infection 

Broken, loosened, or displaced teeth adjommg 
the fracture Ime are common Severe haemorrhage 
occasionally is present m marked mjurj' 

Late complications Osteomj elitis, local or dif- 
fuse, is, fortunatel)’^, uncommon Non-umon 
complicates gunshot mjunes with loss of sub- 
stance, and IS comparatively rare m other types of 
mandibular fracture Mal-occlusion is a xerj 
frequent comphcation m ex en simpler cases De- 
xntalized teeth occur when the fracture line m- 
cludes the apex of the alveolar caxuty of such teeth 
These should, howexer, be distmguished from 
loose teeth which are not necessanlx dexutalized 
Mal-union of the mandible results m changed 
djTiamics of this bone as a whole WTien displace- 
ment IS not accurately reduced the ascendmg 
ramus rotates on a x'ertical axis This rotation 
results m derangement m one or both temporo- 
mandibular jomts, which is expressed clmically m 
terms of local pam at these jomts and limitation 
of mandibular excursion m openmg the mouth 



Fig 14- Case S A Alal-occlusion Orthodontic bands 
in place for fixation after operation Mouth opening 
limited to yf of an mch, with marked discomfort both 
temporomandibular jomts 

In opening, the mandible maj* dexuate to the af- 
fected side Late traumatic arthritis of the tem- 
poromandibular jomt often complicates postenor 
fracture Occasionally, fractures mxolvmg the 
condylar process result m ankxlosis of the cor- 
respondmg temporomandibular jomC 

SxnniARV 

1 Double fracture of the mandible is common 
Search for a second fracture alwaja should be 
made 

2 Three X-raj projections should be secured 
routmely 

3 Treatment should hax'e as its goal a result 
that fulfills three requirements (i) bonj' union, 
(2) proper occlusion of the teeth, and (3) proper 
function of the mandible as a whole 

4 Accurate reduction xnth mtra-oral fixation 
of fragments should be effected promptly 

5 Aloderatelj loose teeth should not be ex- 
tracted, they may become firmlj fixed as repair 
proceeds 

6 Dental attention should be gix^en dunng and 
after union 

7 Sex^ere mal-imion, non-umon, and bone m- 
fection require operative care 

8 Rotation of the ascendmg ramus compli- 
cates fractures xvith displacement Umon m mal- 
position with such rotation of the ascendmg 
ramus gix'es rise to permanent derangement of 
temporomandibular jomts and impaired function 
of the mandible as a whole 
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SinVEVIERS: SOLID PUKE FIBROIIA OF THE ^rFSFVTFRV ES* CHILDREX 



^ Tc^or^ ictuol sEce. Cross section of tumor 
u ei - Th t 7 2 ju mis t ^2 tnctes circirmfereiice 



J P' Tonmeax^ in 1020, reporting the cise of a 
pure Sbrama 10™!*! in a man of 4S, Sat'S' “■ A 
pore fibroma^ a single tumor, is bv no means un- 
common m the meseitery (referring to adults'! 
Its presence is often recognized by the patient 
long before any symptoms occur and earlt diag- 
nosis and operation is imperative as is the 
tumor which, as age advances, is apt to assume 
the serious character of a spmdle-cell sarcoma. 

A research of the bibllographv on sohd mesen- 
teric tumors discloses but one case of pure fibroma 
of the mesenterj" in a child, the one listed bv 
Greer and operated upon by Folet Many of the 
mesenteric tumors are repetitions of those al- 
ready reported bj Hams and Herzog Greer and 
Szenes Out of these hsts, 12S cases have been 
taken as acutal ones on which to base our findmgs 
In all of these 12S cases only 16 pure fibromas were 
found, 7 m women, 4 m men, 4 no data gi\'en, and 
I found m a child 10 jears of age. Twel\e were 
operated upon, 8 recoi-ered, and m 4 cases no 
data were given Mesenteric tumors were found 
m children as follows fibroma (Greer s and per- 
sonal case), 2, h-mphosarcoma 5, round celled 
sarcoma, 2, teratoma, i, fibrous tissue, fat, car- 
tilage, calcareous material, i, malignant K'mph- 
oma, I , bpoma, i , fibromiwoma, i , multiple fibro- 
mata, r, angio-sarcoma, i, no data giien, 2, 
total, 16 

Results died, 6, recovered, 5, no data given ^ 
total, 16 

CONCLUSIONS 

A careful studv of the hterature, to w hich onlv 
brief reference has been made, establishes the 
rantv of the occurrence of solid fibromitous 
tumors of the mesenterv m children The case 
here reported, is seeminglv the second observed, 
others maj not hav e been recorded 

The writer desires to emphasize the fact hat 
aU tumors of the mesenterj whether simple cv-sts. 


multdocular cysts, or solid turro's. shouTu be 
operated upon eorlv. and should be treated by 
marsupiahzation (the cv'sts'). or enudeati.m- 
esxision whenever this is practicable. Tne uniter's 
personal enpenence of 4 patients operated upon 
three reported (14'). indicates the wijdota o*'' 
this practice Seldom is it necessarv- to excise 
the mtestine forming the peripherv- ot'the turao-. 
although it mav seemingly be so. Such pr.ictice 
adds materially tc the danger cf operatic”' 
Reference to the wnter s (14I pv'pers w ill tell c*^ 
the technique by v\ hiuh resectio i o<^ the intestine 
may m some instances at least, be rw'ded. and 
when earned out the danger nunimired (igl. 
.Anastomosis damps such as those of Dowd 
Rankm. and Partipdo will add much tn reducing 
the mortahtv m intestinal resection 
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SURGERY GYNECOLOGY AND OBSTETRICS 


SOLID PURE FIBROMA OF THE MESENTER\ IN CHILDREN 

J E SUMia:RS,UJX,Fj4.CS. Omuu, KiMiUH 


A REFERENCE to the Uter»tar* on eoUd 
toioaa of the l auaj tery Indices t>at tW 
findbg ci< pure fibrocnt^ hu hiH>^ ^ nn 
occurrence, opedtlljr aroocg chtldren. The fol 
Vrrin* CMe k of Inttrett therefore. 

A beehltr W «*Jta c . bri«ht ®ttk, tW yr»i c 4 d iW 

m ant to iD« fee t* ccdAioc Jane ij, w br t>t Wm 
P Cltf histary vu temt 

ooe Bcui mjta the autker vkk b«4^fe^ tim 
detected a nail tuai» td the tbdsatn. Ettry dMj the 
tasKir wewd to b« ictt la a <fifler«eit locatte, t«t. aa It 
kad uoaa cualderaUj ttaea tnt oetked the 
w— jaad Wt pfaTfldao. 

'nan vai iritkfru mnanal in aaj vaj Ca tka Umfir 
UMo( 7 or tkat irf tbt cbOd. Ska k^ ahrayt t«en hahJiy 
The tsBMT /eit t ba aboct tbe aha cd a arr potaea^ «aa 
hard aad •my ooaable, cookt ba poabad tsto toy mattar 
at tba abdr aW , Oioet caaOj oailar tba left ai^ 

Tba abttaca td tt a dtma a aad fcxadoD a^ tbe kick bd- 
UBty cmld aah ckariTj tba tamr aa «aa of tka naatery, 
avij frao eftkir ntd aad aaeaevkm lovud ta (xstar i 
vaa t a dta ad te n«aid It u a ■jetna, CB f iat riertu tba 
a/ thapatbst a*d tka npU (TwU W tbr teesaor Stm 
eecntfae waa adalaed. Tuiw«a carried oat at 8c kJair^ 
Itc atita L Netraka Cby Dr OtU^ aaiktlnc and to 
ebaj^rj I tba after eaxe 

Tha taear «m ittaaced ta tba naeuer d tka b«ar 
MBawi, frea ft«B iiftwaWia, aad vaa «{tk Uttit defiembr 
paiAedaet It bad an tcart. tkic capecUi tVrevaame 
btablak ewtraUIoc tbaaodarand oUbermtlBr tbeeaah^ 
fiacB which tbe tirrotb had beai rw a a« uL Tba «e** 
rakaoenea waa BOriBal aod tha ehQd was taken bocM la 
. Tha natara d the frawth, a pan aebd Uawow. 


_ ' Irrq^dadj ta tnWlaa paada d fTtk, aD el 

wkkk tppMftd to be of rather atuona tTpe, ccwaUerabJ^ 
tkacatH wkk i«Utiral7 IhtJe cyte^jbw*. Boat 

al t£s tmterudsar Batmal bd^ Ebnlla b ckarmelar 
Tba dblribadsa d tba ctOa b btcrwcaHi^ baodi acif- 
fBtsd a Mj i ij bTOiDatnf ebararter bat <Bfftnntkl atal» 
bf fmUrri (0 rTmaJ the p raaeta d tmreiar eluw r ata . 

I than appanat rrideacc al oaifaih aoro- 
- ipwwtk. 

SjTOBa (Dra. E«m and Dana. 

PatboEflcal Laboralorr ol tbs UedranOr d Netwaiba 
CoEece al UedkCDC.) 

In Jfnnary iS^? StTri* Mad Benog rcMrtfnr 
t nUd mcMoU^ tamor referred to 65 atratknu 
of which onN j were in rhildna from i to 
loyreno/k**- Of the dilldren'i cuea »n were 

mixed type* « 

only I nbronatk- 

W IL Greer to 1911 reported fa a Rimmkfj* of 
u rooenttrlc tomcn ooe pure fibroma in a. 
&d, opcralai opon by Foirt to a fftl 10 youi 
of ajre,! wmor aboot the *iie of two fiaU was 
c^y dheovered. The tumor w« enoefcated 


and tbe wound doaed. Tbe growth wi* attached 
between the foida of the roaentery It wai a 
fibroeia and weighed 4 poonda. rariwimorered. 
Two other chfldrtn to rbU Eit bad tulred types 
of tnmom 

Dr Alfred Sicnet, to 1918, to hk report cf 60 
caaea of aoQd meacnteric turnon, alu mendoai 
the cue of the amatl |fri r ef erre d to by Greer 
Three other dtOdren were died u caacf in which 
aarcanaatoua tumoct were ferand. Eighteen of 
the <So cues were fibromata. Ncoe Otis' than 
Greer’a wu a pure fibroma among the rKitHra n. 
llany of hk cues are to be found among the 
lUu of Harrk aod Henog, aod Grea 

E. S Jodd, aod J R. llcVar of the Mayo 
Clinic, to 1919 rtperted a caac oi fibmn^ema of 
tbe moentay to a woman 15 yean of a^ They 
do not Ikt any other caaea from the oinic and 
make DO Ttferact to chOdmi. Tbdr paper ghres 
a abort rfasmf of tbe vtrka cf Eairk aM Hsaofr 
Bowm, Greer aod BMow aod Foraan, only 
ooe ef wbcen, Gres’ rtfera to tbe caae of a pore 
flbrasa to a chOd. In crwidariing they mt. 
*ftaxkuhtec^ earSer (ikgooda aod cpeaikB vul 
aid aaterialfy to lowertog the mortahty 

Ffbrocoata of the Mesentery with tba Report 
ofaCaan, wu the title of the paper written by 
1 L. Decoorcy tod / J AfaJoner of Qndnoaa, 
to 19*5 They reio- to Greer hlorrijrai, Sydeo- 
jtam Bartn, Ry^ and Sir Bko^^ttoo. In 
tbdr rammary of fioromatoua mesenteric ttnnort 
— 40 ojca Dccuirtog to tEx last 100 yeaia — that 
three points were mo^ht out (i) uuoamoiM 
uccnr T eo ire (1) dknoak difficult. (jJ nugical 
treatment conjlfti of cnodealloo wkh or without 
lueeilon u acemi todicated by conditions ferand 

In bk book FW dWeaiiadoioyc^ef CMUm 
paHkhedto 1916, L. E. Barringtoo-ft aid, writtog 
about aoQd tumors of tbe ineaentery to cfaUdreo 
«»at>a that fibroma, aarenoa, and tytophcaarcoiDS 
occur rcjy rarefy HemoitiaM tbecueacoDerted 
by Greer aho the ooe of a boy 3 years of age — 
nature of tumor not stated— by Cannon and 
O'ReDy and a gbi of 8, teratoma of the mesen- 
tery by jemtogs Msrsl^. 

‘'Mesenteric lumoa are cottparatWely rare 
writes W H.nshc to an article reporting a case 
of fibromytatw. He roenllMis 100 cases collected 
by Blgetow and Forman, one. cl which wu a 
lymphowicoraa found fa a boy of 6. narrls aod 
Hosog, and Seeoes were aho rriened to. 
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Investigations have revealed the fact that 
over 90 per cent of the deaths are in the ob- 
structive group of case It is the duty of sur- 
gical teachers, therefore, to make abimdantly 
clear to students and doctors, and through 
them to the pubhc, that sudden recurrmg 
abdommal cohc, associated with vomitmg but 
imattended with any nse m pulse rate or 
temperature, may mdicate the most severe 
form of acute disease of the appendix It is 
more urgent than any form of mtestmal ob- 
struction exceptmg mtemal strangulation, be- 
cause it IS of the closed loop variety and 
tension gangrene of the wall develops early, 
particularly if faecal matter be present m some 
quantity at the moment of obstruction The 
admimstration of a purgative wiU accelerate 
the tension gangrene and precipitate perfora- 
tion The pubhc must be informed that ab- 
dominal cohc demands medicad adnce, not 
purgation 

The removal of an acutely obstructed 
appendix, even gangrenous but unruptured, is 
unattended by appreciable nsk The rupture 
of such an appendix, with the resultant spill- 
mg of its fasculent content mto the free 
pentoneal cavity, leads to a grave pentomtis, 
frequently fatal m spite of operation The 
diagnosis and removal of an acutely obstruct- 
ed appendix, unperforated, is a tnumph of 
medicme Operation after perforation has 
occurred is but an madequate effort to repair 
the evil results which haie been caused by 
delay or mismanagement 

An mtelhgent appreciation of the pathology 
and related clmical pictures of the two funda- 
mentally different tjqies of acute disease of the 
appendix, first by teachers, and through them 
by students, doctors and, finally, the lay pub- 
lic, will do much to brmg the dangerous 
obstructive cases early and thus to lower the 
death rate from acute pentomtis and its 
sequela: D P D Welkte 


RENAL PTOSIS 

I T would hardly seem necessary to reopen 
a subject for discussion which has been 
settled and buned several times m the 
last 30 3'ears Yet, when it is resurrected with 
somewhat altered features, and set gomg agam 
with new supporters and followers, it must be 
dealt with and either remterred or allowed to 
go on its way Surgerj^ for movable kidney 
has had such a course m recent years and is 
now enjoymg a decided renaissance Alany of 
the arguments m its favor are not new and 
consist of the simple stoty of nephroptosis 
detectable by palpation, abdominal pain 
nephropexj% and cure, at least when so re- 
ported from 3 to 6 months later 

The expenence of 20 odd years ago, when 
the operation was widety employed, is surely 
not forgotten Many surgeons were enthusi- 
astic about the ments of nephropex}*, and 
cures were claimed as a result of it m a great 
vanety of complamts and conditions, vaiymg 
from backache to msamty MTien symptoms, 
either similar or referred to other regions, even 
to the other kidney, reappeared m many cases 
withm a year or more afterward, the operation 
soon lost its appeal, nas largely discontmued, 
and fell mto disrepute In recent years, renal 
fixation has been renved by the urologists 
and we now find that it is spreadmg rapidlj^ 
The question naturally anses YTiat reasons 
are there for reinval of this procedure’ Has 
any new or overlooked reason for it been 
found, any new method of diagnosis, an}- 
recent discoieiy m pathologj- or physiolog}- 
to substantiate it, and lastly, has a new 
method of operation been discoiered, which 
not alone fixes the kidney permanently, but 
the S}-mptoms as weD’ 

The present attitude toward surgical treat- 
ment of nephroptosis \anes widely There 
are the two extreme news, one that surgical 
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the fatal acute appendix 

A iOD the raoiTkable uItukts b ab- 
ZA dombal with Its iteadOy de 

^ oetsbgnurUlitybinajofprocedom, 
It is diMToletiii^ to be fs^ year by year with 
a liibg death rate b acute <£aMees o( the 
appendix. We know that a timely operatioD 
means practically oo mcrruUty The fadSUa 
(Or Ailing with acQte abdcnn/otl eiocii{eocies 
-“bo^tals, tran^xjit etc, — have improved 
year by year and the mnober <d traioed nr 
geoni hu bcreaied fan fasn The poWic, 
therefore has a right to expect a (ahing death 
rate b a malady which lends Itadl conqiica- 
OQslv to core by surgery 

There must be eoine valid reason for the 
roabtenance of a high mortality rate b spite 
of the great increase b nrgical aclivily m 
df ling with this type oi emergency Early 
cfcratkm in acute apperufiatb is now a dk 
tom with almoat every trained pracUtkmeT oi 
medlcfne 

The reason for the Ineffectivaieai oi all onr 
efforts Ues in the liUnn? by the pro/esooo at 
large to ippcedale the true pathology of tba 
dangooTB type oi case. Thus while the phyd 


dan sahtnlts many genuine but mUH casH of 
acute appcncGdtlf to earfy operation he, (com 
a faulty knowledge of pathology lends to 
delay ovti the case b which operation is not 
only an advisable bat b fact a life »vbg 
mfasnre. 

Over twenty years ago Van Zwilawenbnig, 
of Rfvenjde California pobted oat of whit 
vital importance was obatrnction of the tnmai 
of the appendix b piodndng a fulminating 
attack of appendidlis Hk work, which was 
published b local Journals, has never recrived 
the attention or credit which it ao Justly de- 
sema. 

We DOW know that aente diseaie of the 
appendix may brradly ipeakbg, be ooe of two 
types. It may be eftbo an bfectlveb£anusa 
lira of the w^ of the organ of itself a reUthve* 
ly harmleas ifisease, or It may be a sudden 
obftraction of the himea of the organ which, 
onJer certab cooditima, may prove a npidly 
fatal disease. 

The first — Lme appendidlis — b aiaodated 
with a dinifjl picture such as one would 
expect from an inflammatory feifejti present 
wtthb the abdomen vu nse b poke rate and 
temperature, vomiting aching pain, and local 
teodemeaL Few coold tall to diignoae this 
type- The i«DOd, acute appendicnlar obitiuc 
tkm, fiva the rtinjral pictara of an acute 
blotlnal obatmctioci vu sudden onset 
spasms of pain , voiniting, but no inltiaf rise of 
pulse rate or tcmpciature. 

It Is the pathology of the first few hours of 
acute apperxlfcular disease width we must 
study It k at thk stage that the two typea— 
bflammatory and obstructive— stand out 
clear cut and weD defined 
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tratmoit U nevtr iudlated, Uid tbe otlier 
that In moft cua o{ nephiDptoiii torfijcal 
trr^tmrpt ihould be tppUed. There U a 
third gnrap tbe memben of vhich believe 
that nephropexy Is indicated In telected cases 
only Its members differ -widely however aa 
to methods of sdectloD and as to the piopor 
tkm of patients who shonld be operated on. 
The more Ubcril monbcri of the third groap 
would Indode many cases -with tymptoms 
relerred to the kidney whether or not they 
found any evidence of pydcctasla or oiinaiy 
retoitloQ on nrrqjrapby TTiey manage to 
find a considerable proportion of the patients 
with nephroptofb who are amenatJe to 
nephropexy Ihe cooservatlve dement in 
this group however wQl Insbt on dehnlto 
ttTographk evidence of renal obstnictjon, as 
wen as pain referred to the renal region, before 
advising snrgica] treatment 

Tbe degree of ptoeis visualued tn the un>> 
gram shonld not be regarded as an Indkatlon 
for openitloiL Pydeciasis and renal stasb are 
the only factors which should Influence 
Judgment The Importance of correct Inter 
pretation of the urogram Is evident In the 
selection of patienU for nephropexy In 
extreme cases pyelcctasls is easily recognis 
■>U>L The recognition of a slight degree of 
pyeketasU however may be tfifficult and the 
personal equation may be a large factor To 
complicate matters, a slight degree of pyelec 
may be present which Is not tbe resolt 
of ohatruetkm but whkh is due to an atonic 
conditjon of the wall of the pdvis or of the 
ureter Such a coiuBtloo may be the result of 
a previous renal Infection and may not be 
Influenced bv renal fixation. In cases about 
which there b any doubt the r ris tm ee of 
itaais may best be determined by means of 
pyeloscopy 

Symptoms also are sig nifican t. Unfortu 
nately In roost cases of renal ptosfa the 


■3rmptoms are not at all typical of renal 
pain and are frequently masked by 
fdainta which are dearly of a functional 
type. The pain is often referred to various 
areas in the abdomen and seldom resembles 
the dear cut colic usually observed with renal 
obatnKtion. In many cases tbe symptoms 
can be explained by an inferior nervous 
system and there Is often definite rbnlral 
evidence of hysteria psychoneuroris or con- 
stltutlcmal Inferiority In seeking relief from 
sjrmptoms, these patiaiti will grasp at any 
nggestion of organic lesion, aiKl will readily 
permit surgical tresdroent wba so advised 
hfost of the patients examined wfll have bad 
several abdonrinal operitkms performed with- 
out redid 

It must be admitted that nephropexy In 
caaes in whkh tbere b no evidence of renal 
stasu may be foQowed In some inttanctt by 
relief of symptoms lor a vanahle period No 
reliance, however can be placed on subjectivp 
relief following operation nritw a year or 
more has da pied. At the end of thb time, 
the symptoms la moat cases esther wHl have 
returned, or other symptoms of a 
nature will have taken thdr place. It b of 
greatest importance that urograptlc studies 
be made following nephropexy in order to 
determine the rtsafita accompUshed. If renal 
stasa was caused by ncriroptoib, cridence 
of pyriectaab should dtber be reduced or 
endidy dlrninated Clinical examination of a 
considcrmblc number of patients observed 
several years alter having been operated on 
by various fargeons for nephroptosb would 
lead one to condode that the number of 
patients with renal ptosb that arc irignahh 
to rdief by renal fixatkin will be comparatively 
aoialL Rcnai fixation without regard to any 
evidence of renal ohstructloQ ta b frequently 
being carried out, b to be deplored. 

WmiAM F BsAAScai If.p 






MASTER SURGEONS OF AMERICA 


CHARLES ALLEN PORTER 

O N July 3, 1931, Dr Porter, a leader m the surgical profession of our country, 
passed aiv ay In his death we lost one of our most valuable members 
He was bom m Cambndge, ilassachusetts, September 9, 1866, the son 
of Dr Charles Burnham and Harriet A (Allen) Porter His ancestrj" was notable, 
particularly m relation to medicme His earhest Amencan forebear of whom 
there is record was Dr Darnel Porter who came to this countrj’^ early m the 
seventeenth century and settled m Farmington, Connecticut. His three sons 
continued the practice of medicme, two of them m Fanrungton and one m Water- 
bury In the next generation there were also a number of phj'siaans, one of 
whom, Dr James Porter, 1745-1780, was a surgeon m the British Army durmg 
the Revolution The medical tradition of the family did not die out and several 
other members of the famil}' continued the practice of medicme m Rutland, 
Vermont Dr Porter's father. Dr Charles Burnham Porter, was the son of 
Dr James B Porter and was bom m Rutland m 1840, graduating from Harvard 
College m 1862, and later from the Harvard Medical School and hlassachusetts 
General Hospital He died m 1909, havmg been one of the most active and 
capable surgeons of his time, a demonstrator of anatomy under Ohver Wendell 
Holmes and an inspirmg teacher m the medical school for nearly forty years 
His son, the subject of this notice, followed closely and worthily m his father’s 
footsteps He was graduated from Harv'ard m 1888, took the then optional 
course of four >ears at the Hansard Medical School and, like his father, became 
a surgical house pupd at the hlassachusetts General Hospital 

Dunng his medical school days he never wavered m his mterest for that 
branch of the profession which he later developed m such marked degree At 
that time it was possible for students to spend most of the optional fourth year 
at the hospital, and this Dr Porter did He was already versed in the funda- 
mentals of surgical practice before he had taken his degree and before he had had 
the more intensive trainmg as a house-pupil After leavmg the hospital he forth- 
with became an assistant m anatomy, a subject in which naturally he had the 
keenest mterest and a high degree of pro&aency In 1S94, he was appointed 
surgeon to out patients at the ilassachusetts General Hospital, and rose steadily 
through the vanous grades until he attamed the position of surgeon m chief, 
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whldi be bdd for two yoar* preceding hi* enforced retirement oo account of the 
Mgo limit at *1x1/ In 1896 he went to Eoiope, combining tmrd and gtudy tad 

00 hi* return wt* appointed an Initructor In *urga/*t the Medical SebooL From 
this he advanced lucceaKlvel/ to asslitant pro/eator of aur ger y 1909-1913 **• 
ioclate professor of •UTfciy ipry-ipifi cUnlcal profesor of snrgery 1916-1918 
profe**or of cfinlcal *urjery 1918-191* when be wa* appointed John Hitminf 
profe*»r of lurjery and became ementu* ptofeaaor oo hi* retiretoent from actirr 
teaching 

In 1915 he enliated fn the drrt Harvard Holt and aerred In r.ngtftJi £eld 
hoapitala, a reference to which appeared Ih the London naiax of July 8 

El* Bxiety membenhlp wai cooprefamiiTe. He waa a feflow of American 
College of Surgeon*, the Society of Clinical Surgery American Surgical A*aodi 
boo a member of the Amerlon Medical Aaaoclaikn Majuchuaetb Medical 
Society and tbe Amencan Aatociattoc for Cancer Rmaich. Eh rank a* Heaten* 
ani colonel in the Medical Corp* of tbe Anoy made hiTi^ ellglbie for tbe Mllltaiy 
Order of tbe ^orld War He wi* al*o a member of tbe Natkoal Inatitntloo of 
Sodal Science* and of many am&Uer aooetlca in Boaton and New England. He 
was at ooe time prealdait of tbe New EogUod Sargkal Society and tbe Bofton 
Sor^cal Society 

In college be wu one of tbe best atbirtc* te ht* das*. He row ed is his d*** 
oew In hb freshman year He played •evenl yean on the football team and 
wu ooe of tbe best bilf>badd Har^ud erer bad. HI* frlotdly penooiBty and 
Ms athlttie proweu made him a great favorite with hi* da agnate*. He stood 
to the head of Ms In tbe medical school, and wa* the only stndent 

1 erer knew who passed tbe ^min«rinn lo first year anatomy under Dr Tbomu 
Ihright with a mark 0/ roo per cent 

Dr Edward ^yHya Tayte write* ** follow* regarding M* work u teacher 


*^c FOctec «u as teaefor ajuj eeeTtndag. fls m tuBcb 

(tven to tbs oat 0^ bomatf atactrsdocM to briag out fwhaici; patmi viidi icttkI m 
toon descriptiocM vooM not fow Aana, to drfr* homo tba Idas ha wbhed to 

finny He «u niber fa (tstamcat wUefa, duaaiuua a« U may be under 

cxrttln dramitancm, ampta foadficatkai lo dldactli: ifiuUsf Ha wu eiUiuidy 


wtH TUd fn mifci y aikl took pafttmlir le irodyloa *ad If pcailbl* opentlnx 

<n tad obacara caiet. Nothtn* wu loo baaardooi toe Urn to nadectak* U k« 

fdt that vnifal laterfereoca wu Jwtifl^L IT* wu a iklllfttl (teeclar m* fa Ui 
day,, Wkfch. carried orer Into tk« puctkal aapecti at bfa Uter wtek, 
w« nawaffy ** **wt o/ tto fpeatut rafna. Eb cwn*xe In ■DdertaHny m opera tin 
tnan wtridi many wooU thrink appealed to Uw Wodenb and to W* coQurwi ^ dm 
-me war that hh phyakal conrafe 00 the football fleld In Mi coOefo dayi had appeafcd 
to bk taa»«at*i t*d oppo«na allka. Wars w to atuapt to »taU hk owtWan^ 
tWrtoktfci, «• wJdd pethapa pot P*'^**^ f*"*" 

,ecoad aad a boancDeu friewllloi* thlfd, an foppflf omUned b an tmtwjaD^ 
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mg personalit>' He was fiirthermore peculiarly approachable and quickly made fnends 
with those with whom he came m contact whether as students or colleagues As one of 
his younger associates eipresses it, ‘He was alwaj s available for advnce or consultation 
on anj surgical matter ’ ” 

He was distinctly a vnn.n of action and like many such, men found writing irk- 
some and difficult His hterary output, therefore, was not so large as that of 
others with far fewer ideas to express WTiat he did publish bore the impress of 
careful work based on extensive expenence He was a pioneer on the subject 
of major sepsis and his pamstaking work m skm graftmg after X-ray bums 
will long be remembered by those upon whom he operated and by their friends 
It wiH be recalled that hterally for years he operated agam and agam upon the 
late Dr Walter Dodd until finally the difficulty got beyond even his power to 
help He was widely sought for the treatment of such bums, often a most dis- 
couragmg task which, true to his temperament, he undertook with enthusiasm 
and earned out with infimte patience He was also much mterested m surgery 
of the penpheral nerves, espeaally m conjunction with the late Dr Walter E 
Paul, and he was one of the first at the Massachusetts General Hospital to 
operate on the thyroid gland 

A clear mdication of the esteem m which he was held not only by his pro- 
fessional fnends but by the co mm unity m general was shown by the large at- 
tendance at his funeral conducted by the Rev Samuel Ehot at the Arlmgton 
Street Church In his death a distinguished medical hne, which has been un- 
terrupted smee the latter part of the seventeenth century, comes to an end, as 
was likewise the case m the Warren family through the death of Dr John Warren, 
m 1928 

He mamed Dr Margaret Cochran Dewar of Glasgow. Scotland, m i8g8, who, 
with a son, Charles Burnham Porter, and two daughters, Miss Isabel DeCourev', 
and Miss Margaret Dewar, Porter, survive him 

This bnef notice cannot be closed better than m the concludmg words of a 
notice published m the American Journal of Roentgenology by his fnend and 
patient, Dr Percy Broivn 

“‘Albe’ Porter, m his surgical warfare agamst the progressne ravages of profound 
X-ra> bum, usuaEy had a tough opponent in front of a sector onto which he had been 
brought up only after the resistant forces had become deeply entrenched, whereby he 
could not alwaj-s attam his objective. Each new demand upon his skill, howerer, 
brought forth reinforcements of enthusiastic energy from sources apparentl> inex- 
haustible Of his brhhant successes, impossible for one of less experience in this field 
of distmclive pathological phenomena, he spoke httle in casual discussion It remains 
for the fortimate benefioanes of his profiaency to recount them, and to cany , m grati- 
tude, the memory of his ministration and his fnendship down the gentle gradient from 
Life’s pUteau.” g Lmm 
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THE ROCK ISLAND MEDICAL COLLEGE AND THE COLLEGE 
OF PHYSICIANS AND SURGEONS OF THE 
UPPER ATfSSISSIPPI 

A. E. McfcVUtS, Uj> F Soot Ijuxd Tfig»M 


T SE aotnmn ot 1S48 mukcd the opoiliif 0^ 
tiic £nt n■^lTl of tbe Rock Iiliog 
School, Mqkb L Knipp *u praldAt 
tod profmor of mttarit mfdtci, t^ iheopeatlcx. 
Tbe fclknriii( yetx the coOiece migmttd to 
Dtrenport, Riwt, when It wu biovn ti the 
CoQ^ of PhT^caot tod S oxreo oi of the Upper 
M J wutlpp L fa t&iS tbe hltmtoa Medktl Celt- 
ic wu kicorpcrtUd by tbe Wbonla Ufb* 
ktnre. la It* tWtei power wu ptnted to 
crette t bttoeb. ThU wu exudted in (he or 
patatkci (d tbe Sock Iiltod VedkiLl School la 
ktoik liltod, TIHonh Tbe Vftdltrti MecScat 
r.iin^ Beta- {osctkeec) tod tbe Rock ULtad 
bnmittptrtBtiy wulucBilytctirrty doeprob- 

tUrtetbeftcttb^ltwueniatoteairetohirter 
frtta tbe tkewiy {tpalnd kfUItftcn b WhcxKBia 
♦Wn tn T TOnrh. 

A cowte of Icctnret wu gimi tt Rock IiUod 
besinan^ N ov e oi b a y, 184^ *nd 00 Fcbrrary *e>, 
1849 II ttadeat* tredotosi Thu wu the auly 
<TTTT*« ^ r ea tt R«k Iilintl. A urw corpc r trirti 
wu tecoied bt lowt oader tbe otxae of CoOmof 
Pbytidini tad Soiporu of the Upper bt&tb- 
rippl, loctted tt DtTcnpott, lowv lo lettec* 
bora Toha F Mkn to Oeortc A. Banker in Jone, 
1849 u pahUihed in ZeodTi *f i/aikJ 

pndtamlBUds h h todietted tbtt then woe 
tbe tchooltn Rock 
Tfi.nd tai the letter fagra^ed tbit tbe tn*- 
^rTitral crootloe wu t ftctoc 
It wu Cttol th*t the re*offr*l of the tciool 
from Rwi to Dtveopoct 


umned tbe cbtir of tnttcen; Stnford h&d nr 
feiy tdded to hit (cemer nbjects tod Emti 
tto^ cbendftry tad phtmatiy T D Fhbe 
wu dcfluottmor of tnttomf t^ A. S. Hadtoe 
wu poacctor to tbe cbtlr of tui p a y tul obttK 
tfct. 

The teal cd nne bmh In fiodinf 

boafici for (fiuectlcm oettM Hene tact of (Cattb- 
ftctiaD that tllKied tbe College. Tbe thortige of 
ctdtTtn IhertUy attitd t new ocPipttlon. The 
(ctcbcT f detbe for o(rtwri|bed thdr 

better ju dgm ent tad tayone jrtnnUrig the ct 
dtm tl the door {oond t vmng purdtna for 
it wtiboot qoatlcmJat la cccmxtw with thli 
tbe following ttory h rtitled 

*TU ml i*y «fttr k body bid bm left tt tb* coSen, 
• tm uuewkod w tbi doaunibti lb* IntSy tb* w- 
rcaacd *u ttsj erm tba ^ tU body 

ud thb fulwiuj Tolxalacitil to t tfl kTi tbe dectto u 
Iba kridnet. tbr td «bi^ «d «1 pnbkbty wwld 
■ ■ 


h> ifacst iwewiwkrt 

netlof btfua tor UnO«r 

fnab ta tU oad* oT Ow doctm, tbe , . _ . 

itKi) Tbe am ibu Mmad Uw bedy SB u Uud tad 
told tbt fkjafly tbti b* omM rt ca i M tbt body Itr pdet 
tVbu tfat prire vie paid, tbe bec^ vte n ^ ed to tbt 
bertovtd rtIkllTi* «1 id vea nM ^td tbel tbt lend cat 
bed set bc«P ifl— 1.0.11 

One thing b qaite certala tb«J tbe faihire of 
the achool wu ooc due to poor Karhnr*. It if 
sf^nrent (ran lettm written by DiUon that the 
pt ^u e u cf were to ebl* body of "wp. 

iaemperruao were G«wge W RkdaitU, 

, , ,. .r la - Uoiei L. RiMpp Chtudler B Chtprun, John \ 

fflterorife d Ur Joho Forot, of Dtrenport. Smitb, Ridiard S lUlooey fad NtlUnW U 
^^S'erected » cocamodioof baOdht* wtnefa Dean. TV fim three were oo tV^CBltr d tbe 
TV Rodt liUnd School tV otben 
« c«u£.fnt « Mmiid impp iudb^M podtk* c» iV 


wtAme (s defcribed « c<»tt£«fnt • 
tVata lectore reerw, tad *2®^ 

from abort. At tV 
wAocL the faceltT wu reerganb^ 

Goody dKpptd oat, bat RlchaKU, KhW 
2 XS>Sbcd thdr aobjccti. CVpffl« ^ 


tm^xf and both be and Rjcfaardf h^ recetidv 
•ertitd tbgr cooneclkci with the 
roTte Tto Uodly ol li« Rock 
hcbool wu gtren m an advatlaftneol^ t™ 
cccuin l» 7 *i (JJadlaoo) September ti, 184*. « 
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{ollo's\s “George W Richards, St Charles, Hht- 
nois, president, professor of theory and practice 
of medicine, M L Knapp, Chicago, Ulmois, dean, 
matena m^ca and therapeubcs, C B Chap- 
man, Madison, Wis , surgerj-, W S Pierce, Rock 
Island, nimois, anatomy, John F Sanford, 
Farmmgton, Iowa, midi^erj'^ and diseases of 
women and children, Calinn Goudy, Taylonnlle, 
nimois, chemistrj' and pharmacj% S G Armor, 
Rockford, Blmois, ph}-siolog>^, pathology, and 
medical jurisprudence, Orpheus Everts, Fond du 
Lac, Wisconsm, demonstrator of anatomi' ” 

The hfe of the school at Davenport was short 
In the sprmg of 1850, the coUege became the 
medical department of the State Umversity of 
Iowa and was moved to Keokuk with the title of 
the College of Phj siaans and Surgeons 
The second class of the school that started m 
Rock Island was graduated at Keokuk m 1850 
A class graduated each subsequent year, mclud- 
mg 1899 In 1854, It became the Mescal Depart- 
ment of the Umversity of Iowa In 1870, it re- 
sumed the name of College of Phj'siaans and 
Surgeons In 1899, when it graduated its last 
class. It merged with Keokuk Medical College to 
form Keokuk Medical College, College of Pfajai- 
aans and Surgeons The Ion a Medical College, 
Keokuk, organized m 1858, was exbnct m i860 
The State Um^ersll} of Iowa, College of Medi- 
cme, Iowa CiU, was orgamzed in 1869 The first 
session began m 1870 and the first class was gradu- 
ated m 1871, a class graduated each subsequent 
>ear In igiz, it was absorbed by Drake Um- 
versitj College of Medicme 
Drake Umversitj College of Mediane, Des 


Momes, was orgamzed m 1881 as Iowa Eclectic 
hledical CoUege, the Medical Department of 
Drake Umversity In 1883, it assumed the name 
of Iowa Medical CoUege, Eclectic In 1882, the 
Iowa CoUege of Phj siaans and Surgeons was 
organized, first class graduated 1883 In 1887, 
this coUege became the hledical Department of 
Drake Umversitj , foUowmg the suspension of the 
Iowa Medical CoUege, Eclectic In 1903, the 
name changed to Drake Umversity CoUege of 
Medicme It absorbed the Keokuk Medical Col- 
lege, CoUege of Physiaans and Surgeons m 1908 
In 1913 It merged with the State Umversity of 
Iowa CoUege of Medicme which exists today 
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T 7 I tlxae (kjt ol itr e eiuxB Qrfaii filled wttb tfic 
I (kll7 proUiou o 4 mfifldrw. cuti nDIrtf (or u 
Immediate w h d on , h U a pleuore to (top for a 
few nMraenli (M rtois irith Coapta^ tbe Bfe of 
Putenr 

Ue b pktored with a tItU pen. The victorbi fat 
(dance of tUa ntat beadaclac of eod 

hamanttr and h£t TeteanbeL wfitcfa not only have 
bd^ to Ktra (ooe of tbe udc pioUeae ot bac 
toloioty but abo ban been of frcat econotnlc 
Tiltia to tbe wotid, ban bees told tn aa entranciftf 
TfunTwr Both the larmaa and tbt phyildu will be 
Intcnated la thb book. A.B.K. 


T he Mine author Emat Oarke, who tiutdated 
and etflled Haab a Xtlai tUrty-fire yeara a^ 
baa ipODMeed a modi needed rolom on the fuiuna 
of the ere.* TV platei an ftom tba cnQecdoo of 
Tbeodon Bambfi^ wtU aelected, and admfaeUy 
i g w odnad wltbcrwt aa M grattoo of the ephiltiiDO> 
pktart. AH of tV anal patholom^ fondl 
art [[fa^rialed tn the fifty-ou pbtev TV boo^ 
doerrea a plan hi tba Ebrary of erecy opiilfaabaolo> 
l fat, and h vQl be wefol to all othexa tntemted b 
r^AttiatmiTm py SuTcm A. Don. 


T he "-ntTI bet cocnpbtc taxtbook on syneeatoc^ 
by FoTKfika b really an oqtilae foe ctodeata. It 
b cfcirly and (Imply writteo aoi pr»f»eiy tUna- 

Tlio American reader wQl bo mpebed tote* 

tV "PriMn paltiKy apparatBi dnerihad aa ‘Trcrb' 
inodifidatinn of Cnrieia model TV racoanneadi 
tkm of the awthoT that “the ptwm may beear r^ 
to >» mflHHKto mertwry " (*e«na danfmwit, w 
It b wtD known that proanrea abort *00 wdlUmetera 
aarary a* produce tubal nujtnre. TV chapter o«i 
tbe treatment of aorta *naorrb«a Indodn coeMn 
(ad proicw«wl arifre teal tnatmeol wUch b at 
Turftnea with modern treatment aa b the attenp* to 
ouhlbh a dkfcal 

TV omdirioo known aa flbeoak ntan b here do- 
u davA: metritb. Tilth then rreeprim 
b an dCeOent, 

itadenli and (Void mrrt u « aredJewt 

tto to tV iubfeict ri iyn«cniofy RauwA-Rib 


Tn Cwnn «* ► 


UTESTiiSi.'Sa 
»— ft* wm. at. 


F r thb book* lirinptem hu cociTfled a "cocDpra. 

hesaire postfndnatt rerlew" « tbe ibdocDas. 
He baa coD^ad material rriatad to hb tob}ect from 
aBbryolofy anatODiy, pbyiloioty cVmmry bac 
tiriolofy neurdofy phyalm dbtrtnaia, and an rfp y 
TV pnaestatkn of tba aorflcnl aapecta b not aUo> 
fnbax latbfyiax and perlaiM ooe b caprioot to 
wrmdfT at tbe facinriew of tnen tab jeeta aa upetna cf 
tV tbbh, fonanl hernia, Raynajid a dbaaae, ted>. 
idqne cf pa U eft w ay and of hmbar lympatbectoany 
Alaifar namber of orifioal Qhiatratioia aocld hart 
adriao ircatly to the book. 

TV aectks 00 rbcml ne uic Jo iy b the best. TV 
adxBiatk aradea of tbe Tbcoofanlc rrAcrri from 
tV pH bladder nreter and tppetdix are mpMc 
inierastln^ Tba '~°ii rinViaa of tV 
abdominal patbolofy and the I nti tp ql toned firida 
arerihiablc TV tpceyma eonttfaute an attnetWa 
chapter on medical Ustiry 


T he p o rkr aa edltiona of Dr Wrlfht 1 rahablc 
book 00 Affittd Piytuitfj* ban wan tarbwe d 
by thb Jocoma] It b cxceeHnfly oaeful to tba 
arodeet <d madJdne and lorfery tn ft coaUloi 
coeildanble clL&kaj phydolocy and proridaa a back 
(nmnd for tba cemprahenrion and appndatloe of 
eaany (Tmpioma. Itb a popular book, and ^latly^ 
Foot cdftloaa bare been paUbbed if ace tpad. ibb 
edllke baa bees rer la ed ao that It ccmtalna many of 
tV (juient adrances fn the SeU c o ret id by tba 
tUM adidoo. A. C In. 


'T' HE t extbook* os opera thre KTnecolocy by Hilbaa 
1 ia ampla proof of tha fad that the tecbnlqoa of 
tv BiThan clfadc b nsasrpasaed and In fatf rairiy 
aqnlled tn tha ConffoasUI dfnlca A mattir ca 
rfvttxio^ oparatlre tachakpe M rpft U be Froeita 
to thb rol ama all the (tandard opera tira HDcaduraa. 
Ba ladodm fab own Imflatfama for each opantloD 
and makes the work ores mora peraoaal by ftrfnc 
Ua own opera tloaa for hlfb M«iwt psltaJ 

nrobpae, lerator anl a n t or e. TentrMMpttrion, 
tataral rarinal drafatay^ etc. Ia fact, each opmdoo 
aa act forth b tV one of cboica In bb dlolc Tba lot 
b, tbar efu re, an accwiate retlartiow of tba opoatiro 


A Ctraoa t*T*r ir 

ic'S’Jisroai' 


n, 1 1 rr 
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procedures as earned out in the gynecological clinic 
of the ElranLenhaus Wieden. 

The test is rmtten in the dear, forceful style that 
characterizes all of Halban’s rmtings The illustra- 
tions are profuse, dear, and lea\ e nothing to be de- 
sired. This volume should rank, rnth Doederlem- 
Rroenig, as among the leadmg standard German 
works on this subject The textbook should be owned 
and read bj e\ er> practicing gynecologist 

Ralph A. Ras 


I N this' and m subsequent volumes, Me>er has 
attempted to record m concise and condensed 
form the subject matter presented in basic courses of 
instruction m roentgenology m the institutions with 
which he IS connected. This brief volume discusses 
the abnonnahties and diseases of the respiratory 
tract with onl> the necessarj' consideration of under- 
Ijmg and dosd> related structures Brenty is com- 
pensated for, in part, by a complete alphabetical 
cross mdei at the end of the volume Of the illustra- 
tions, 1 13 are hne drawings, 68 are reproductions 
of roentgenograms, and 2 are photographs with 
desenpuve matter The author has preferred the 
use of numerous hne drawings, showing white on a 
black background as simulatmg illustrations sketched 
on a blackboard during class instruction Really for 
the purpose of the work the text is adequate, though 
for help on mdividual difficult cases the reader will 
no doubt consult current literature or mote elaborate 
texts The book is authontatisc, practical, well 
arranged, and should be \-aluable for its purpose 

James T Case. 


S URGICAL treatment impUes a knowledge of mf 
dications for operatise procedures as well as o 
the techmque itself, and while the latter has been 
adequately treated m numerous textbooks, the sub- 
ject of mdicatioiis has not receired much attention, 
such mformation as is available bemg scattered 
throughout vanous texts and monographs Reschke, 
therefore, felt that there was an urgent need for work 
dealmg speoficallj with the question of mdications 
The present work* is mtended primarily for the 
practitioner and student who are naturally more con- 
cerned with the question of what to do rather than 
with how to do The discussion of debatable sub- 
jects, moreover, should make it TOluable readmg for 
the younger surgical assistants The first \ olume is 
devoted to the consideration of general topics 
examination of cardiovascular sj'stem, of heart and 
of metabolism, local anesthesia, general anesthesia, 
injuries, healmg, acute and chrome infections, chronic 
diseases of jomts, rickets, arculatorj' diseases, ampu- 
tations, and tumors The chapters mentioned are 
well written and, because of their brentj , will not 
o'crwhelm the beginner with detail \ valuable 
feature is an appended bibliographv at the end of the 


’(^ic^Roi^ixPATTOLOGTrorTBOTwacLico'ti BrWillhi 
H. JIcTCT M D PhiUddplui. Lti a Fctciw. joji 

„ ’ WTO STeDttK'-OC. Pirt ; 

BrProLDr KirlPMchic. Etrlio F CW tojd, 1933 


volume, which, while far from bemg exhaustite, 
could at least serve as a startmg pomt for further 
readmg G^o Haepeeis 


F ifth m the senes of monographs on pathological 
problems of climcal mterest is Professor Diet- 
nch’s treatise on thrombosis* For more than 20 
jears studies of the author hate added valuable 
knowledge to the problems of thrombosis The 
present volume is not intended as a simple summary 
of the literature Although the bibhographj is quite 
complete, the author naturallv stresses his own find- 
ings, which have graduall} develojjed into a general 
conception of the pathogenesis of thrombosis 
Thrombosis is not a simple mtravascular coagula- 
tion of the blood Therefore studies on coagulation- 
tune, of leucocytes, blood platelets, cannot mdicate 
imioinent thromboses The sedimentation test and 
the changes m blood colloids may giv e some insight 
mto important changes of the plasma, but thej are 
still not deosiv e factors 

The slowmg down or standstill of the arculation is 
a favonng factor and thar importance can be demon- 
strated m the structure of the thrombus itself But 
arculatorj disturbances alone will not explain 
thrombosis as blood may remain fluid between two 
bgatuies 

Injunes to the endothebum, preferablj combined 
with a slowing down of arculation, lead to localized 
thrombosis, but do not explain progressive throm- 
bosis Besides m spontaneous thromboses gross 
changes m the mlima are often absent 
The decisive factor, according to the author's 
animal experiments, are the correlations between the 
blood and endothebum, which can be augmented to 
an increased reactivitv of the intima to ptotem 
destruction Preapitations, cellular reactions of the 
mtima can occur, which, if favored bj orculatoiy 
disturbances and changes m the plasma, will lead to 
thrombosis 


Infection maj favor thrombosis m several waj's 
Bacteria maj be arrested at points of increased 
reacUvitj and produce cellular exudates followed by 
thrombosis This must occur m multiple simultane- 
ous thrombi, that are found on valv es Or infection 
may produce a general sensitization of the endothe- 
lium, which will form dots if the arodatiou slo-^ 
down. Thus from the aseptic bland thrombosis 
through the thrombosis with marked inflammatorv 
reaction to suppuraUv e phlebitis there is a gradual 
difference of endothelial reactintv mdicatmgsuccess 
or complete breakdown of a defensive reaction. 

Thrombosis then is a general disease, while a 
localized thrombus mav be a favorable reaction, the 
progressiv e, repeated thrombosis, which organues in 
places and reforms elsewhere mav produce sudden, 
massive, jjoorh adherent dots,’ nhich are most 
dangerous from the standpomt of embolism 

Pulmonarv embolism occurred m 53 pet cent of 
thromboses m the author s large postmortem mate- 


Pathoiocix ttnd Kmnu: in Ei*cnxDA^5Tru.c^GtT \oI 
TKioitBost, raiLE o'D ran: BcjErrtrv^ Hr Pm'f- 

D' A, DitlJicb, BerOa and \lcaai Julroi 
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ri»T Ici 35-3 p*r cent h WM I*Ul. Dath ocean It 
more thu tvo-Udnli ol the pobnouiT' circakUan b 
obttnKted. Dbeued hmp vill ratnnltj lUad lem 
iohiry ObIt aboct half of Uta caaca of palawnarf 
etnWWn have tTpical mnptoota. 1‘aiadoi 

onboUam from raaa tato peripbcnl arterba b not 
oncommoa throusii an open fontoai ovala. 

Tbem an aoine of tbe moat tmportaat atatomattu 
ahldi have ptacUcal ritnl&aaca. No profrenhre 
forfcon can {(non thla admnlatint mononph and 
Its intrf^olsf hypothesh vhkh b bached ap by a 
comideraUt amoont of cxperfmaital arUoce. 

Geu Eta TacATa. 


T IHBEK the UUe of ^arffeai Erran and 5 a/«- 
^ fujrds Dr TbortA bas (bee tta, in a Boat 
rdreabiM and orfcfsal st^ hb TbarpoCnt 00 a wVk 
ran(e of nrikal coemikn It repreamta the 
kBoarMteanTexpesience pined la twantr firejeao 
ol smfeJ T aad irom couUnt acbnttAcWcawirae 
with aoma of the worVTi (reatmi contempoaarj- 


. t b made to point orrt what nM t 

nnibr vaiim dhromstaocea. The book cimutes a 
peat deal of valoaUe nrxical Informatloa. 

No book can adt erery o aa, but the foOowlot atata 
TTwtnK partlcukrty are ooea whh wWdi anrteooa 
wi|ht baua “Spinal aoa tth e sb . to tha h a rub 
a vtQ trained corteoa, b a safe metbed (p u) I<t 
tbe dbctaalMt pitrle reaecUona the yooiw 
aorpoo may be aoQMvhat dbqeWted by 'IhewotM 
voided bv tha atitJstka of any^oal Let yoor on 
exnerboce ba your pride (p t3t) AnddcKite^ 
reStwtwkaf^A ahlcBJiramerr Short -drtohiaj; 

opart tiow In tetertlBal latnanaceptlon aboold^ ba 
docie. Tbayar*daiifeioaipcoced«rea.oftmfoflcmd 

by faQore arwl death Lrpnd of Flpire 

^ p. 367 Careinocna of tha pQ-Wdder naaad 
l&lnitatloo IrombflSaiy cabuD It caanot be too 
ftroniiy tinaaed that the utcrlna t cwtI i ahoold not 

be Uptrf anlna the ureter b dearly aeei to be free 
(ifljcBaaieaiofhTBaTeetomyp 5 J»> 

Bttt iixtw papa ara deroted to Icacturei and 
tmire paja to tbe Ertoia and Salepiards « 

Sorpiy of t be Stine and Sfisal Cord NomenllM 

was fond <d thTLerin tube la Jl* 
p«toperadra yoottitbp, nca of ^ 

mathodi of trealin* hamba. Tbe flh^ 
tioca are tOTtrom and far the toemX part vary food. 

fMWfWcf CaaBimra. 

tbe bdBhttt rewlts and tha anpdA of 


T m T— Ta . —Iiie 


Dr Coahln^a thirty yean of derotkm to tbe fidd of 
Dcornkicica] tuTfcry Ita papa ttfl the story of the 
brn poop of ymupi men who bart bevri tao^ 
by ram and have bea stbaokted by bb amtnug 
coorae toward the nal of adyaoditf thb cronpan 
tlrtlr yoanx branch of tarflcal todeaTor 

Quite onlfke moat stawkal stadlaa, thb book 
pra^ea IstetestlBg reading arm to tncaa wboaa 
Ultresta are nrithcr primaiBy sorglaLl nor wento- 
bfiod Ebewhet e , the author haa conalderad the 
technical and (fiapioatic mattea rdatlu to tatii 
cranial tumote or a partlcnbT type or m a gfren 
■Itaatkn. I^se be haa gfren deuiita tfifomatfae 
about the tnrgical raaba whkh bare been attalaad 
by tha varioos pee ced mea employed. The data 
whhh baa been coopOed. the experimental and 
laveatlptlTe by patha which have been openad be 
the cajefnl study of these two thotaand caaei which 
bate twen eerued by mkiotcopk acetim, to mr 
Dothing of the general mortafil y pcrcenta p a chlered. 
bare a mark (« other neuiolnglcBl ampona to etpiil 
or better 

To kwee a record of caiefnllv controlled resdts 
abouU tse the aim of every sur ge o ti. To have written 
that record with (och a charming, blBTatfni. and 
typlcaSy characterlAk Utavy atyie addt soil aD* 
other aeon (or a yoonpr generalioD to emobta 


T he Interval. 35 yewrv bet vets the £rtt pahUca 
ties td Mair 1 ifsaaa/ «f AoiVrMfagy' and the 
Us coma a very ccssderahle pan of the Uatory of 
Um wrbnct of h^triolo^ £va In tha preface to 
the fnt adhdoe ibt anthort remarked that tha 
adenct of bacurlok4> had become ao CAlan a f te that 
K was oectwtaTY to rtsrlct Its tnatmnt to aone 
tpedai depaitmants. Tbe exteat of tha develofwneu 
ij the acMsce. coeoprehanded by their nbaecpwmt 
ctStUna. ondonbitdfy bas bcas fax grtater than any 
prcdlciioo they night have then made Few c nr reBt 
taxtbooka have wunened the growth of ao larp a 
proportioo of than snbjeets. pebUcatioe of a 
ninth edUson b axhicaU^ of the mtalaed worth and 
pogmlariry of the book The pceral character fora 
and purpoae. a book primly for sudeatj and 
practkicioen of Tnedldae, b xmehaopd. Cowse- 
qncstlv It too fines rtaeff to the bacle^ aaoebted 
with mase la man and chapten on protosoal 
dbcasea and patkapnlc longL To meet tha chasm 
and addltawM wio^ bare taken pUco dnrlag tbe 
5 yean tines tho pre e l ona edrtkm. aema cat-oAbta 
natcrUl has been cBnuaated and extensive revUooa 
rrk*A^ Thb 1 *^** e ri’^wvptWtx^ with ZHtle eo~ 
brpmetxt of tha vohnoe althowb tha aae of moch 
■le^ type bas rasDhed It may l« objected that. In 
tba endaavor to be conebo, certain aobfecia bare not 
been given SLftrOTt dbroaeWi, as fc* exaispie bac 
terlal iSsDcbtioa and aefobfe tr a nce s 

llowerer In criddaing taitbooks it thooVi be iweog 
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nued that there is bttle agreement as to how thei 
should be constructed and the relati\ e values which 
should be assigned to their contents Whde this 
book IS more wideli used in England than in the 
Umted States nevertheless it is so well known here 
that an extended review is unnecessary In appraise- 
ment It mai be stated that the pre\nous high le\ el of 
ment is mamtamed k A Dav 

T he importance of fanuhanzing the pubhc with 
certam phases of the cancer problem has been 
fuUv recognized b% the medical profession The 
education of the laity in cancer control presents 
peculiar difficulties and is a task of great dehcacy 
Dr Tobey has succeeded moierconung most of these 
difficulties Although his book* is addressed primarily 
to the laiman, the physician will find m its pages 
much of mterest and instruction. 

The chapter on famous persons who hai e suffered 
from cancer is of unusual historical mterest and 
refers to emperors kings, and presidents, who have 
been nctrms of this disease The chapters descnbmg 
the nature of cancer and its signs, si-mptoms, and 
treatment, are authentic and dearli written The 
chapters on false cancer cures and cancer quackerr 
should do much to help warn the laity of these 
dangerous pubhc enemies 
Upon the question of whether the patient should 
be told that he is suffering from cancer, the author 
will encounter differences of opmion Many eminent 
authorities consider that the use of the term cancer 
bdore a cancer patient is a ps\ chological error 
With this new the renewer is m complete accord 
In this connection the use of the word “tumor ’ has 
innumerable psychological adi'antages but as Dr 
Tobei emphasizes each patient presents an mdi- 
ndual problem and must be treated accordmgly 

Sbovuj Km)w Aboct It By J»id« \ 
IliJJl With introdacUcm bj JoKph Colt Bloodpood MJ 5 
L Mtncittj Nnrhork Ufrni A. Knopf 1933 


Tob« 
ud H 


The statements contamed m the book are entirely 
rehable and represent an authontatiie opmion on 
the subject of cancer In a simple dear, and attrac- 
tn e sty le the author has presented a difficult medical 
subject to the layman He has told his stom m a 
most interestmg fashion. Dr Tobey's comprehen- 
si\ e treatise contains important information for the 
lannan and is a laluable contnbution to the problem 
of cancer controL The author is to be congratulated 
upon the dear, accurate, and attractii e presentation 
of his difficult subject Mas Ccxlee 

T he textbook - on psi chiatry bv Henderson and 
Gfllespie, first published m 1927, is now m the 
third edition .As m prenous editions psy chiatry is 
here represented as a dynamic, living and growing 
bodi of knowledge and its relations to general 
medicme are descnbed, as are its social and legal 
imphcations The first part contains material on the 
history of psy chiatry , the classification and etiologv 
of mental diseases methods of examination symp- 
tomatology and general psy chopathology Then the 
mdindual diseases are descnbed and each psy chia- 
tnc proposition is illustrated by the citation of cases 
In tins edition there is a chapter on the most recent 
development m psychiatrv the psychiatry of child- 
hood. The part which deals with the complex rela- 
tion of psy chiatry and the law is useful and practical 
There is a bibbography of the most important 
psvchiatnc source materials There is noted through- 
out a stnct tendency to separate fact from conjec- 
ture a circumstance worthv of more than passmg 
notice m a present day psv chiatnc work This text 
IS suffiaentlv conservativ e to be safely recommended 
to the beginner, it contains suffiaent information to 
be of V alue to the advanced student 

H.\rrv a Pasklxd 

* ■\ TeXTBOOX OT PSTCHr\T»T* ro* SrCTJENTS OiTJ P*.\CTmDNtJt5 
jdcd. BjD K. HcBdersoD, MJ) (Edm.) (GLi ) tadlLD 

Gillespie, MJ!>(Glay) MJLCJ*., DJJkl (Lend.) 2 Nrtr ’iork acd 
London Oxford TJnivcrsitv Press 1951 
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rkL In 55.3 p«T cent h w*t fntnL I>c«tli ocota If 
nwr* tLu trcHtUrdi of tbe polmaomiy dnrnlntkiQ b 

obklmcteii Dbenjcd luiifi win mtnnlljr rusd Ich 

la)vy OdIj about half of tbe enact of polsoonry 
caboUn bare typleal Htnlf 1 irmpfacat. Paiatku 
atnboQta frean vatia Into ; Mf l|J tml arterlei b ttot 
tmconiDon tbtoofli an opan fomoen ovale. 

Tbete are Koae of tba moA Important aUtementa 
wbkb bare practical tlgalflcaiiee. No pc otitariv c 
t urg eon can {gnon tUa ptmntirirtg zoonomF^ and 
Its Intrlgcdnx hypo^aJi which b backed op bj a 
ccmlderabb amount of crperlmeota] evidence. 

CnA nc TAKA-n. 


U NDER the title of Suffuai £rr*rj «W 5 /»• 
[wtrds Dr Tborek hn gi ven ci, la a mcM 
rafrrahbg and orlglna] nvle, hh vlewpofat oe a wide 
range of turgku coadJtloBa. It rcprcacau the 
knowledge ana ejserieoca gained la twenty Hreyaara 
of targery and^trom coaitant acUri Kile hit erconiae 
with tone of the world a greatett coatemporary 
Hu geo M. The opanUora arc taken ap regloealhr 
and an effort b made to point cut what a<< to do 
nukr varfooa «tr ruritti«rw»^ The book contalae e 
great deal of yahable torglcal tnformailoo. 

No book can cdi mryoae, bat the loUowtogttate 
mcDts partVmlarly are ooet with which curgeoua 
night take brae ‘‘Spinal tnrghirab la the handa of 
a weQ trained rarwon, b a ta/e method (p-u) f» 
the of gutile rcaectioa the yuiimm’ 

e mm oo may be a oorahat «fiTatet*d by Donotln 
f-dM br tha fUtbda of aaycnel Let yos m 
orperiooB be Toar gaida (p. iji) And deyplte the 
recent work erf A. H. UootgocaeTy Sbort-drcoldM 
opera Uona lo latradnal Inttaauaceptiaa iboaki not be 
done. They are dannnxiipfocednrca, often followed 
by faflnraand drati" (p. w) Legend of Ftgare 
uo p 567 Cardnoraa of the gaO-bladdec rawed 
by^triuikmlrocn btfiiry cakuIL^It cannot be loo 

atrooriy itreraed that tha uterine raraeb ab^ not 
bo pnUM the meter b dearir aeen to be free 

(dbciaaion of hytteredomy p 55*) , _ . 

But iiiteec pagra are icroted 
twtlra r-f* to tha Errora and Safrparda hi 

S«mry of the Seine and Spbal Coed," Noroeullo* 

iS*f«nd of tSuvin tube U 
pdof^cratlrc Tomhlttg. noe of ^ 
^Jtfj]^etbodi of treating bemba. The lUi ^ 
tiara are nomeroaa and for tie moarf pmt Teryr» <l- 
Farnmce Catjeroeara- 

iiiiiwoiiiVi* on btrioankl tnmofi by 
TSSSffib^than.rtatbtfcalen^U*. 
»I?^n>ortallty pertantage* of the aalborii opera 

^^^Iha brfflianl mah. aad tha angnbh of 

caw*. C -a— . •*! 


Dr CneHn^i thirty yean of drrotkn to the leU of 
neorolofkaJ emgery Ita pagn teQ tlw atory of tha 
bfge gronp of younger men who have been tauht 
by him and havt betf ttlmiileted by hb g»«wer» T n| 
courae toward tha goal of advandag tkb n -MTip r i 
tfedy ^'Dtmx branch of arn gtr*! mdearoT 

Quite ggfrke moat etatbtlcal thb book 

prtriddra intmAlng reacting even to tnoae whoae 
IntcreaU are nefther primarily anr^al nor nesiD- 
logkal. Ebewbera, the iotb« baa coraUered tie 
technical and dtagnoetic nntten relatlu to bin 
cranial tumcaa of a particokr typa or b a glrei 
ahuation. Hera he baa glv m druhe bbrmatloa 
aboQt the enrglcal rcanlta wUch Irave been attained 
by the varlooa proccdnrea employed. Tbe data 
which haa been coopDed. the experlmestal tod 
liiveadgitiTe, by patba which bxra been opened br 
the careful atody of theaa two thouaaul caaei wiki 
hav* been verined by micoa co pfc lecdoa, to mv 
Dothing of the general raartaUty percenta ge e chieved, 
leave a mark fm other newrotogical turgeora to n^nu 
or better 

To bava a mnrd of carefu&y cnntroQed rtaalta 
abouM be the tlca of every ao rg e oti , To ^ve written 
that m o rd with nch a charntlag, bterattag and 
^ppIcaBy dmnciarbUc literary ityle adda itDl ao> 
outer actrt lor a yoaegtr geamrim to emolitt. 


T he bta-val, 35 ycara. behte m the £nt pahHci 
tloB erf klidrii iltumJ »f BeriEriafegy* and the 
kat raven a very cecaidnhte part of the hbtoryef 
tlw •rience erf b^akokcr Eves to tlu preface to 
(he flrat gtidoa the aulhen rtmaried that tha 
•dance of bacteriology had beram lo ertcaalve that 
It wta nertaaary to restrict Its treatmeat to wane 
•ncdal derartmefita. Tha axtenl cf tha darelopraetU 
of tha taeaem. comprahesded by their aibeenornt 
crOtlora. nodoabtedry baa been far greater aay 
prciBcUco they mlgfal have >)«■< mi^ Few unrest 
(extbooka bare •Itoraaed the penrth of to large ■ 
preportioa erf thair loblecta. Tha pablicatioo of a 
alatb edldiTn la indlcaUve of tbeatsUdned worth and 
popakrity of tha book. Tba gcaenl chancter form 
and parpoaa, a book primarily for itndciita and 
practilioocn of k oiKhaaged. Corae 

qoaetJy It ccaifioca haalf to the baderla aaaodated 
whii dJeeaaa in mu tod chapten oo protoaoal 
dktaaca and pathofesk fungi To mee t the 
ud add! dona wfal^ have taken pkra dming tie 
} ycari does tie prevloua edldoti. aoDM out-of-data 

material haa bees tUmloated and extesaiva rrririara 

oiade Thia haa barn accootplkhed with little ca- 
Ui gera est of tha volmae altltfagh the wa of mach 
■mail type haa rmited It may Le Elected that, in 
tha endeavor to ba coockc cart^ Kib)ceta bave not 
betf given ruffidenl dkcuiaioo. aa for exarople ba 
torkl itiraorUrina ud ipedfle Hfaik aabatancca. 
However in criticblng textbooki tl ihoold ba reeog 
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nized that there is little agreement as to how the\ 
should be constructed and the relaUve ^'alues which 
should he assigned to their contents While this 
book IS more mdely used in England than in the 
Umted States ne\ ertheless it is so well known here 
that an extended revieu is unnecessarj' In appraise- 
ment It may be stated that the preinous high le\ el of 
ment is mamtamed A A. Da\ 


T he importance of familianzmg the pubhc with 
certam phases of the cancer problem has been 
full} recognized h\ the medical profession The 
education of the laiU in cancer control presents 
peculiar dif&culties and is a task of great delicaci 
Dr Tobe> has succeeded in overcommg most of these 
difficulties Although his book^ is addressed pnmarily 
to the laiman, the phi-sician wdl find m its pages 
much of mterest and instruction 
The chapter on famous persons who have suffered 
from cancer is of unusual historical interest and 
refers to emperors kings, and presidents, who hai e 
been victims of this disease The chapters descnbmg 
the nature of cancer, and its signs, snnptoms, and 
treatment, are authentic and clearlv written The 
chapters on false cancer cures and cancer quackeri 
should do much to help warn the lait> of these 
dangerous public enemies 
Upon the question of whether the patient should 
be told that he is suffering from cancer, the author 
will encounter differences of opimon Hani eminent 
authonties consider that the use of the term cancer 
before a cancer patient is a psi chological error 
W ith this vnew the review er is m complete accord 
In this connection the use of the word " tumor” has 
innumerable ps\ chological advantages but as Dr 
Tobev emphasizes each patient presents an indi- 
vidual problem and must be treated accordmglv 


'Os.raWH.VT Evei-sove Shoced Kmott Aboct It Bv Juno \ 
'DtroducUon bj Jo5mh Coll Bloodcood MJ) 
uidH L-Jltncioj Alfred A Knopf reijr 


The statements contained in the book are entirelj 
reliable and represent an authontative opimon on 
the subject of cancer In a simple, dear, and attrac- 
tive stv le the author has presented a difficult medical 
subject to the laiTnam He has told his storj m a 
most interesting fashion. Dr Tobej-’s comprehen- 
sive treatise contains important information for the 
lavman and is a \ aluable contribution to the problem 
of cancer control The author is to be congratulated 
upmn the dear, accurate, and attractiv e presentation 
of his difficult subject Max Cutler. 

T he textbook,- on psj chiatrj b> Henderson and 
Gillespie, first published m 1927, is now in the 
third edition .As m previous editions psj chiatrj is 
here represented as a dj-namic, hvmg, and growing 
bodv of knowledge and its relations to general 
medicme are described, as are its soaal and legal 
impbcations The first part contains material on the 
history of ps> chiatrj , the classification and etiologv 
of mental diseases, methods of examination, sjunp- 
tomatologiq and general psv chopathologj Then the 
individual diseases are described and each psj chia- 
tnc proposition is illustrated b> the atation of cases 
In this edition there is a chapter on the most recent 
development m psv chiatrv the psychiatrj' of child- 
hood. The part which deals with the complex rela- 
tion of psj chiatrj and the law is useful and pracUcaL 
There is a bibhographj of the most important 
psv'chiatnc source materials There is noted through- 
out a stnct tendencj to separate fact from conjec- 
ture a circumstance worthj of more than passing 
notice in a present dav ps\ chiatnc work. Tins text 
is suffiaentlj consen ativ e to be safelj recommended 
to the beginner, it contains suffiaent information to 
be of \ alue to the advanced student 

Harrv a. Paskiv-d 

- A Tcttbooc or Tstcbzativ rot SxcDrvrs a.m) PiA miio \ns- 
idtd. B> D K, Hmdmon. SIX) (Edm.) rRJJ>X(Gtts) uidR D 
GfflwfBc. MJlfGlasl SlJCCtP., DXXI (Lond.) Xcw Vork and 
LoTidOQ Oxford University Press 1933 
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Allek B Kanavel, Chicago, Prudent J Bekteea Sqdiee, New York, President-Elect 

Franexin H Martin- Chicago, Director-General 
Evarts a Graham, SL Louis Chairman, Committee on Arrangements 


PLANS FOR THE 22D ANNUAL CLINICAL CONGRESS IN ST LOUIS 


T he surgeons of SL Louis are keenlj inter- 
ested to provide for the Fellows of the Amen- 
can College of Surgeons and their guests at 
the twenty-second annual Clinical Congress to be 
held in SL Louis October 17-21, a complete show- 
ing of the surgical activities of then atj with its 
two splendid medical schools and many fine large 
hospitals The Committee on Arrangements, com- 
prised of representatives of aU of the medical 
institutions of that aty, is preparing a program 
of operative dnucs and demonstrations m all 
branches of surgery — general surgery, gjmecologv', 
obstetrics, orthopedics, urologv, proctologv' and 
surgery of the e>e, ear, nose, throat and mouth 
Chnics are scheduled for the afternoon of Mon- 
day, October 17, beginmng at 2 o’clock, and 
for the morrungs and afternoons of each of the 
four following daja 

Chmes and demonstrations will be given at the 
medical schools of Washmgton Umversit> and 
St Louis Umversitv , Central Institute for the 
Deaf, Malhnckrodt Radiological Institute, Oscar 
Johnson Institute, and at the following hospitals 
Ale-oan Brothers, Barnard Free Skm and Cancer, 
Barnes, Bethesda, Christian, DePauI, Evangehcal 
Deaconess, Funun des Loges, Frisco Employes’, 
Jewish, Lutheran, McMillan, Missouri Baptist, 
Missouri Pacific, Mount SL Rose, St Anthony’s, 
St John’s, SL Louis Children’s, St Louis City, 
Sl Louis County, SL Louis Matemitj , S”l 
L uke’s, Sl Mar3^s, Sl Mary’s Infirmar> , 
Shnners’, Umted States Manne, Veterans No 92 
The program, onginally published m the June 
issue of Surgerv, Gynecologa and Obstetrics 
and m the Bulletin of the College for June, is to 
be republished in revised form in the September 
issue During the months precedmg the Congress 
the hospital schedules will be further revised and 
amplified under the direction of the Committee 
on Arrangements, so that m its final form the 
program will present a completelj detailed sched- 
ule of the clinical work to be demonstrated 


COiDIITTEE OX ARRANGEMENTS 

Evarts A. Graham, Chairman 
F A- Jostes, Secretary 


Executize Committee 


Fred Bailey 
M B Qopton 
WTlham T Conghlin 
i. W Dean 
Ellis Fischel 
Evarts A Graham 


Roland Hill 
F A. Jostes 
W C G Kirchner 
H. G Mudd 
Mas Mj-cr 


■Willard Bartlett 
Clarence H. Crego, Jr 
W C Gibson 
W illiBTTi P Glennon 
Mai Goldstem 
John Green 
H. A Hanser 
Harvey J Howard 
Charles E H>Tidman 
Walter Jones 
R. Emmet Kane 
W' E Lei^ton 
Curtis H. Lohr 
WTlham H. Luedde 


Mc'Kim Marriott 
Hats ey S JIcKay 
James Mndd 
Louis Rassienr 
Francis Reder 
■VnUtam E Sauer 
Otto Schwarz 
Alphonse SI Schwrtalla 
Slajor Seehg 
Omar R. Ses-m 
Carroll Smith 
ilai Starklofi 
Ross Woolse> 

O B Zemert 


Sub-Commitlees 


Ophthalmology and Otolaryngology — L 'V\’ Dean, Chair- 
man, Max Goldstem, John Green, Hanej J Howard, 
tSTlliam H. Luedde, 'WUham E. Sauer 
Commumty Health Meetmg — EUis Fischel, Chairman, 
Fred Bade) , Charles E H)-ndman, F A Jostes, Fran as 
Reder 

Pubhaty — Slajor Seehg, Chairman. 


Modem methods m the treatment of fractures 
win be demonstrated as a feature of the chmcal 
program, and at sev'eral of the hospitals plans are 
bemg made for a comprehensive showmg of the 
methods used and the results obtamed m the 
treatment of fractures which forms so large a part 
of surgical work m large cities and mdustnal cen- 
ters Other important features of the clmical 
program mclude demonstrations of the treatment 
of cancer bv surgery, radium and X-rav , the 
rehabUitation bv surgery and physiotherapy of 
patients mjured m mdustnal and automobile 
acadents, etc 
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The uumtl meelini d tbc Ameriam Coikje 
rf Smjeooi wQl be held In the b«Ilrooin o! the 
JefTcrwo Hotd on Tbrndiy »ft«i»0D begtuning 
at 1 50 foe the rtceptloo of ttpom hy oScm 
and cotnmittce*, and the dectlan « offiCTty 
ngnu aod fovmcn. 

Among the datfnsuhhed vUtm (toea abeoad 
who wili attend tbc Qinical Ccnrreu h Dr 
Goyasca, ^wiemct vt Su;geey m hatJaoa} 
Academy of Mccficfnc of lUdkcl Spain tod 
PraUcsl cf the Sococty of Smgcau of iladiid. 
apEcoAL ntATuaia 

A co n fci c oce tadcr the auaptea cd the Board 
on Traomatic Stuott and I^totrial BJedLdM 
of the CoOqR f* bang arran^ for Fddav after 
noon in tlu oaliroom of the Teffervon Hotel that 
vfD isdiide a dhcnadoD o) the varVxti phasea of 
Ibh impcetaiit adWty of the CoUcfe to»ber 
«tth a report oatUalog Ua pmeat and mnm 
acdeito m i cip ect to a nadoo-irWe turrcv of 
the tteifical and torciciL! facfUuet of oar fndtmrka. 

A fynTnahtm on hactom on Wednodav 
aheraooa arUl be preaented ta co-opetatkai wtth 
the Fiactan CoDUcdttee of the CoB^ trader the 
Cbairnaoahto of Dr Cfaariea L. bcn d dct of 
Boatoa. Tha rfs^nahsa tQI deal with aethodt 
d £agDoria and treatment of fnicinra of Indf* 
rfciual boo ei p ractical pmentitioc* by etr 
froca of «Ue a p e rte n ce . 

A daOt nhlbiikin of wrgkal filan ia the baU- 
rootn of the Sutkr HoUi n bring planned- A 
lam nttmbcT of new ear|>al 61m*, both aonod 
ana eUot be ihcwn. 


t Mj c ia 'Q KErrcfoa 

An DoUiiie of the ptofiam for a rtriei of rrtnfng 
raeednj* aiJlbe fooodln tbc foDowftn pagea At 
the preddestkl meeting 00 UoDday erenutg 10 
the baDroom of the Jefferaoo Hotel, the preddeot 
eleet. Dr J BentlCT Scmict of New \orh, wOI 
be taiugDiatcd aal deueer the aosuai addre«. 
On theatroeerenkif the John B Mutphroradon 
In aurgery wfD be deUrned br Sir L 

DcOwrey Wheeler of DnUln Irdani 
At ecicJidfc aetifiw on Tuewlav. Bedn«d^ 
and Tharaday eveoiafi in the ballrocan of the 
Teffciwo Hotel a nambcr cf paper* 00 ww 
Uaaa of miierr ^ pmeoted by 
^ - of the United SUle*, Canada and 


The ammal Conwadoo of the CcDeje ^ 
held CO Friday r.-etaM in the barroom * 4 ^ 
Jcffeooa Hotel at *tt 3 the 
date* Icr FtDmnWp tn the 

crfrtd. The FelkariHp addrwi be deihrred 


by lb)bert A. ifUlIkan director of the Norman 
Bridge Laboratory of Phyika cf tha CaHtomk 
loitHate of TtchDoicfy 
Two meeting* of ipeclal mterest to ophthah 
motorist* and otoUiyitgoiofiiti vfll be held on 
Toei^T and Thnnday crenlnj* In the 
of the Sutler Hotd "^th addrmc* by embent 
ipcciailit*. 

txachdiq ot ttJirmt Aim tat auaoiCAi 
mtaALiin 

A coromlUee appointed by the American Cci- 
kge cf S ufi eo u te aMrmbltng infarmatkm on the 
teaching of sorgcry and the iargic*l apn-fahW, 
Co be presaitM at a meeting at tvo ociock 
Wedoeadey altenwoo, October 10, in the Teffer 
•otk Hotel Dr Fred C Zapffe of Chkago B tec 
tetary of the Committee. 

The opfokoa of chief* or head* of ftcrgfeal 
ftepaxUDcnU In the undofradnate, rradoate, and 
poat g raduau medical tcbool* of the united Sute* 
and Canada arv bang eofidteil Ihe p u rp c ne to 
view a to pttaeni for coialdHatkia an oulliae of 
approred couiaca tn lumry and the fpedalhei, 
oatibe to be oaed in buOding coonta in 
uKUvUoai *cboob to meet local ttwT^ri. 4 * aeed^ 
and ladliuea, both u lopmcmael and eqaOKDest 
No attonpi will be made to nankins the 
leadtini of urgerv or of the vpetsalue^ Th* 
port ww comprue the opfnhn of teacbm of 
tbe*etab)arts 11 wlllenmhuixe •rhat tf^britere 
to be the bat meaxa cf hnpertitig fncduintal 
prlnclpfa and of laving a acKtad (oojidatioa lor 
lutun development aM (i wQI unaa the best 
and mott rfle^ve urtrier a radoate, gradoate and 
pcBtgra d uai e iiainisK of the toifcon and (pedaliit 
of iJw future, based on the cottacntm of oplnfcn 
of tcacben m tbcse important beldi. 

notrtzM. sTAJcntanaAnoir ctcrmuccx 
For the fifteenth inriMl Hoapful Standaidln 
ik» Cerdcnmce of tbc Amerlon CoiVege of Sot 
geon* beginning on ^fcoda) October 17 and 
coDdouiax throogh Tboreday ahlgblTinstnictlvt 
prepast of pracucal value te being prepared con 
abling of addmae*, pepeo, roond confer 
ences and democitiatkitB. Tbc entire prograst 
b bciag buQt aroond the proUem afTeciisg the 
ho^tu field at tbc preiect ihoe. Aaepportonity 
wffl be gjTCO for enoDpccanKin* dlsc irario o of 
prohkms other «h«fi tboM indicated on the pro- 
trasL Speaier* of note /nan both the Unlled 
SUla and Canada wOI bad the dwandon*. 

Ihere will be t« ewdn* sodoo^Tueaday 
eraiiM for twwplut tiateea, and UednewUy 

CTcaiivkrMxblarrvkeworhm. TbeKseoioea 
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SYMPOSIUIM CANCER IS CURABLE 
Thursday, 2 30 P M — Ballroom, Jeferson Hotel 


C ancer is curable it is m the incipi- 
ent stage of cancer that proper treat- 
ment produces the greatest number of cures 
Incurable cancers are almost mvanably the 
result of failure of early recogmtion of the 
disease Wise propaganda wiU dissemmate 
to the public facts about cancer that should 
be wi thin the knowledge of ever\’ man 
and woman It will impress upon the pubhc 
and the practitioners of medicme — the fam- 
ily doctors — the importance of earlj and 
penodic advice, based on accurate diagnosis 
And nothmg will lend greater encourage- 
ment to the pubhc than assurance that 
cancer ir curable 

Based on these mdisputable facts, the 
College wdl present a clini cal sinuposium 
on the afternoon of Thursda}'-, October 20, 
that will emphasize the curability of cancer 


Each of twenty diniaans wiU present a 
summary of five-3 cancer cures recorded 
m his practice Through the Committee on 
the Treatment of ^lahgnant Diseases, Dr 
Robert B Greenough, Chairman, the Col- 
lege IS m a position to report many' five- 
3'ear cancer cures But thousands of such 
cases are unrecorded, and it wdl be adran- 
tageous to the profession, and revolutionize 
the attitude of the pubhc toward the entire 
subject, if the College, a thoroughly' dism- 
terested body, wdl record addition^ cases 
m the medical hterature as proof of the 
curabdity' of cancer These brief, defimte 
summanes wdl be published m the issue of 
the official journal of the College and the 
Congress — Stogery, Gynecology and 
Obstetrics — which is de\ oted to the trans- 
actions of the Congress 


SLTMPOSIUjM C^'CER CLINICS 
Thursday, g 30 A M — Ballroom, Jcferson Hold 


W HOLESOME dissemmation of infor- 
mation on the curabdity of cancer 
wdl impel the educated man and woman to 
demand facihUes for earlv diagnosis After 
careful consideraPon of all phases of the 
subject, the American College of Surgeons 
has taken the stand that the best means 
immediately avadable to improi e the care 
of cancer cases, and to reduce the ex- 
cessive cancer mortabty, js through the 
orgamzation of cancer diagnostiaan climcs 


m already' existmg hospitals and other ap- 
proved institutional chmcs where cancer 
can be specially' treatei 
The symposium on cancer chmcs wdl be 
participated m by men selected on ac- 
count of theur actinties m institutions of 
different ty'pes Concrete examples of or- 
ganization for the care of cancer m different 
ty'pes of institutions will be presented, and 
some of the specific problems that are com- 
mon to all cancer dimes wdl be discussed 


will be of mterest not only' to the respective 
groups mdicated but of general mterest to aU 
hospital jieople 

The conference wdl conclude with a senes of 
demonstraUons of departmental services on Thurs- 
day in two St Louis hospitals, which will show 
the newest developments in departmental equip- 
ment, orgamzation, and management. As a com- 
plement to the program there wdl be an educa- 
Uonal e.xhibit of orgamzaUon charts, personnel 
ratio schedules, hospital plans, etc. 

A special effort is being made to mterest mem- 
bers of governing bodies of hospitals, medical 


staffs, and department heads, m addition to hos- 
pital e.xecuUY es, m this program In addition to 
the program at headquarters there are many 
thmgs of mterest to be seen m the St. Louis 
hospitals m the way of the newest ideas m con- 
struction and equipment. 

COmroXITY HEALTH MEETING 

A umque feature of this wear’s Chmcal Congress 
will be a commumty health meetmg to be held on 
Wednesday eiening, m the gymnasium of the 
St Louis Umiersity, to which the pubhc will be 
mvited A number of speakers of renown at- 
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PRELIMINARY PROGRAAI FOR E\iENING MEETINGS 

Baixrooit, Jeiteksox Hotzi, 

Presidential Meeting — Monday Evening 

Invocation 

Address of Welcome Evasts A Graham, M D , St Louis, Chairman, Committee on Arrangements 
Introduction of Foreign Guests 

Address of Retiring President Intangibles m Surgerj' Aixex B Rahav'EL, M D , Chicago 
Inaugural Address J BENTLR-i Sqther, hi D , New York 

The John B hlurphj Oration in Surgerj’ Pillars of Surger3’' Sir WniiAM I de Courcy Wheeler, 
M S , F R C S J , Dubhn, Ireland 


Tuesday, Wednesday, and Thursday Evenings 

Sjmposmm on Surgerj of the Large Bowel 

Diverbcuhtis of the Large Bowel Verhov C David, hi D , Chicago 

The Hopeful Prognosis of Carcinoma of the Colon. Feed W Raheih, hi D , Rochester, hlinn 
Gynecological Sjunposium 

The Results of Irradiation m the Treatment of Functional Utenne Bleedmg Based upon a Study of 
Four Hundred Cases Floyd E Keene, hi D , Philadelphia 
The Detection of Chmcally Latent Cancer of the Cervix William P Graves, hi D , Boston 
Fracture Oration Fractures about the Elbow Phtltr D Wilson, hi D , Boston 
Oration Industrial Medicme and Traumatic Surgerj' Frederic A Besley, hi D , Waukegan, El 
Inflammation Sir George Lenthal Chzatle, K C B , C V 0 , FJ^ C S , London, England 
Bronchiectasis and Its Treatment by Lobectomy m One Stage Harold Brunn, hIJD , San Franasco 
A Discussion of Some Pnnaples Involved in the Pathology and Treatment of Empyema Thoracis 
Joseph A Danna, hi D , New Orleans 

An Espenmental and Cluneal Study of the Use of Radium m the Bram Loval Davis, hi D , and hlAX 
Cutler, M J) , Chicago 

Some Observations on Appendiatis A Review of Four Thousand Appendectomies J hi T Flnnev., Jr , 
hi D , Baltimore 


Convocation — Friday Evening 

Invocation 

Confemng of Fellowships 
Conferrmg of Honorary Fellowships 

Presidential Address J Bentley Sqviier, M D , New York. 

Fellowship Address Some New Thmgs in Physics Robert Andrews hliLLiKAN, Ph D , ILL) , Sc-D , 
Nobel Laureate, Director, Norman Bndge Laboratory of Phy'sics and Chairman of the Executive 
Committee, California Institute of Technology, Pasadena 


SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Ballroom, Statler Hotel — Tuesday and Thursday Evenings 
Highway s and Byway s m Ophthalmology Hans Barkan, hi D , San Francisco 

History and Development of the Operative Treatment of Facial Palsy Arthur B Duel, hi D , New York. 
Suppuration of the Petrous .Apex in Relahonship to hleningitis Wells P Eagleton, hIL) , Newark, N J 
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euiiCT dtlei. The retom Jotmiey murt be an- 
pieted wUblo tMrtj frcto dite o< ol 
tiAet to Sc Lots*. 

'Hie redutkn hi I4n3 doei oot a^T to Pall 
tUB fare* DCT to extn (tra chaxftd lot paMan 
cm certahk OaioL Local nOinad ticket uoitavBI 
aoppiy drt ailed Inlonnatkn vlth Rfaio to dalca 
ol tale ntea, route*, etc. Stop-orm oc both the 
fobtf and rttom ^owmcT* soar be had vhhla 
certw QmlU. 

Full laxT moat be paid Irtra startlog point to 
Sc Loola, aod H b meotlal that a " cooTentkm 
certificate be obtalaed from the Cfent Iron 
irhW the ticket b p uTcha» ed. Tbeae cmificatca 
ate to be tlgoed bj the teoetal maoacer ol the 
rErilal CoMTCt* abed by a ipedal railniad 
ifcat at ntntfl Cocfrm headqpiartera oo or 
bdore October >i No redaetkn to taUxoad lam 
cu be aeoired ocept to compUancs vuh the 
rtfolatkoi outlined and vltbto the dates speci- 


fied. It b Important to note that the retnm tdp 
nmt be made by the aanv* rrrete aa that oaad to 
folfif to St Lonii and that the certificate aait 
be depodttd at bcadquartm doitog the mcettoi 
and tetnm ticket purchaaed not later than Oc 
tober >5 

An cac ep t loc to the abort tmofOBent k to be 
noted (a fix caie <d penons trawi^ from pcinU 
to certain far votem tUtet and Bntbfa Cotoa- 
bla, who wQl be able to pQithaae round tdp sca- 
nter acmtlon ticket* «hich rrill be tm tale op to 
and inctodtof October ts trlth a final return (Wt 
d Octeber 31 Tbe Rnmner cxcunfim tore h 
•canewhat tow than the coarcntloo tore men- 
ttoned abort, but b traBabto only to certato ol 
the tar wtstem tlatn and BritHb Cnlomtoi. 
Tkket* nld at ■jonner titar rioo rata pe ml t 
txavell^ to St. Louk by *ray ol a dfitet route and 
retnmtof by way ol toother rSitct route with 
IJbcrai itop-orer p rivflege*. 
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D uring the past 15 jears there has 
been a renew ed clinical interest in the 
problems presented by the etiologj 
and pathogenesis of gastnc ulcer and a large 
amount of excellent experimental work has 
been done w'hich has greatly clarified already 
existing ideas concerning the significance of 
vanous factors in the cause of the disease 
Perhaps the most important development 
during this period has been the successful 
production of chronic ulcer in the expen- 
mental animal The early literature is replete 
wnth unsuccessful attempts to produce a 
chronic progressive lesion m the gastnc or 
duodenal mucosa of dogs This effort has 
sened, howeier, to make eindent the great 
capacity of the gastnc mucosa of these 
animals to heal in the presence of the usual 
gastnc content and after the most extensive 
mechanical and chemical traumas Bolton 
Upisk Fnedman and Hamburger (1914), 
pragstedt and I aughn (1924), Shapiro and 
Hw' (1926) Wolfer (1926), and others haxe 
produced chronic gastnc ulcers in dogs b\ 
methods which are chiefli' semceable in deter- 
mining the subsequent effect of these ulcers on 
the secretorj and motor function of the 
stomach but are of less significance in deter- 
mining the cause of the spontaneous lesion 
Lxalto (1911) and especialh Mann and his 
associates (1923) must be credited with 
being the first to de\elop methods which 

>Th < Wirl hi Km cm luclc I un let a Rmt f,,ni ihr D-maUs Sm 


regularlj lead to the production of chronic 
ulcers without the use of external destructn e 
agencies Largely as a result ot the expen- 
ments of IMann and his associates in this 
countr}', the theoiy that ulcer is due pnmanly 
to the corrosive and digestant action of the 
pepsin-h> drochlonc acid of the gastnc jmee 
has received a renewed emphasis and for the 
first time definite expenmental support 
In this connection, howexer and m spite of 
the exndence presented m this paper, it must 
be recognized that in dealing with the clinical 
problem many diverse agencies max produce 
an acute lesion m the human stomach Such a 
lesion is not ordinanly under optimum en- 
vironmental conditions for healmg and we 
ma} hst for subsequent exaimnation those 
more obxnous factors which might delax' heal- 
ing and mduce chromcity First, in othenxnse 
healthx mdixiduals it seems likelx that the 
exposure of the acute lesion to the corrosixe 
action of the gastnc content xxould delay 
healmg In this connection the time of such 
exposure and the concentration of free acid 
and of pepsin in the gastnc content should be 
of great significance Second comes the al- 
most ceaseless motihtx of the stomach and 
especially of the pylonc region where chronic 
ulcers are so prone to develop Here also the 
increased motility associated wnth px loro- 
spasm and retention demands consideration 
Third, the possible mechanical effect of coarse 

th FnunAilnn t.r MrCial Rr-arcl. ol Tbr In-vm 1I3 ,.f 
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eariicT daln. Tlte retam {oomcy mint be com- 
pleted wltMa tUrty day» from date ot ule ot 
tkket to SL Lotdt. 

The Tcdactkn In fans doe> oot apply to Poll- 
mao {aim mt to extra iarea cbaigcd lor pnaaafe 
on certain tnina. Local laQioad ticket acenu nl 
fopply detaQed tnformalloD mtfa recani to dates 
Tates, routes, etc. SUsp-ovm oo both Om 
K oliM and retom joumeys may be had within 
certain limiU. 

Fan fare moat be paid froca starting point to 
SL lujois, aod it is csgntial that a cooveatioa 
cartiScate" be obtained Iran the agent hom 
wbocn tbe ticket Is p urcha a ed , Tbeie cenificatea 
are to be signed by the raeral manager of tbe 
ntMrat Coi area s aod vii6d by a spedal railroad 
agent at QmVal Cottgrm beadquartm on or 
before October SI No redoetkia in railroad fares 
can be secnrtd except In axopUance with the 
RgulatloQS ootUaed and within tbe dates eproL 


Bed It b Important to note that tbe rttimi tup 
most be made by the tame route as that osed h 
going to St. Louh and that the certlbcate oast 
« deposited at headquarters dortni the mcetieg 
and retain ll^rt poichased not liter Oc 
tober 15 

An excCTtdon to the aberrt airaagesarnt h to be 
noted hi tM cue of peraons tiavtlmg frocapcinli 
In certain far we st er n states arxl Bcuhh Cohim- 
bU wbo wUlbe able toporchjje roond trip na- 
mer cxcoTshm tickets wnkh will be ca tale op to 
and indod^ October 15 with a final retoro bolt 
of October 51 The somim excorslon fart h 
•omewhat lo^ than the conveotlcn fare mc»- 
tloncd above bat b available only b certab o( 
the far weatem states and British Coltfwba. 
Tickets sold at tammer exmrsioa rates pennh 
traveling to St. Lords by way of a dinct route and 
retaining by way ol anolter dlirct route with 
liberal siop-ovet privOega. 
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TABLE I— ESTTESTINAL ULCER AFTER IiIPLAXT\TION OF STOMACH POUCHES 


The uiadence of chrome ulcer in the intestine following the implantabon of stomach pouches (experimental dn erticu- 
lum ulcers) Pawlow pouches nere used m all cases except Dogs 5 and 6, m which Heidenham pouches were emploi ed 


Dog 

\o 

Sue of 
poucli 

Part of 
mtesUnc 
used 

Length of 
expenment 

Fate of 

aniTTiN^ 

Dcscnption of ulcer 

Condition of animal 
at death 

I 

Small 

II cum 

So daj^ 

Sacrificed 

a X 3 cm 

Good. Xo weight loss 

a 

Small 

Ileum 

60 d^ys 

Died of distemper 

a X r 5 cm- Sabscutc 

Poor 

3 

Small 

Lcum 

77 <H >-3 

Sacrificed 

4x3 cm Chrome 

Fair ao'^ weight loss 

4 

Small 

Ileum 

77 

Sacrificed 

2x3 cm Chrome 

Fair weight loss 

5 

Small 

Lcum 

34 daj -3 

Pentomtis 

4 cm diamcle- a cm deep Perforated 

Good No weight loss 

6 

Small 

Deum 

gt days 

Sacrificed 

r 5 cm diameter o s cm, deep Chronic 

Poor 

7 

Large 

Jejunum 

3 g daj*B 

Pentomtis 

Sixe half hen egg Perforated 

Poor 

8 

Large 

Jejunum 

St dajs 

1 Hemorrhage 

1 4 cm. wide 4 cm, deep 

Good- 10% weight loss 

9 

Large 

Jejunum 

g2 da}*s 

In tussuscep tion 

No ulcer 

\ cry poor 

10 

Large 

Jejunum 


Pentonitis 

Extensne destruction mtcstinaj wall 

Good. No weight loss 

ti 

Large 

Jejunum 

34 daj -3 

Acodcntall} killed 

3 cm. diameter Chrome 

Good. No weight loss 

12 

Large 

Jejunum 

83 daj*s 

Pentomtis 

Crater sue goose-egg 

\ try poor 

13 

Large 

Jejunum 

gS da)*s 

Sacrificed 

4 cm wide 4 cm, deep Crater 

Poor 

14 

Large 

Jejtmum 



Xo ulcer 

Good. No weight lens 


Large 

Jejunum 

03 da>*s 

Not titled 

a cm diameter Chrome 

Good No weight loss 


Large 

Jejunum 



a X 4 cm- Perforated 

Fair 10^ weight loss 

17 

Large 

Jejunum 

52 daj*s 

Pentonitis 

4x3x3 cm. Chronic 

Poor 30% weight loss 

28 

Large 

Jejunum 

14 da>‘8 

Pentomtis 

t 5 cm diameter j 

Good. Xo weight loss 

19 

Large 

1 Jejunum 

160 da}*! 

Pentomtis 

Chronic 5x4 cm. 

Poor 50^ weight loss 


or gastric ulcer have a gastnc content of higher 
than normal acidity and one which ap- 
proaches the acidity of pure juice’ 

THE PRODUCTION OF CHRONIC ULCER BY 
PURE GASTRIC JUICE 

a Meckel’s dtoerlicithnn ulcer Perhaps the 
most striking evidence to be obtamed from 
human pathologjr m support of the view that 
the cheimcal acDon of gastnc juice may 
produce a chronic ulcer is the occurrence of 
such a lesion m the mucosa of the deum 
adjacent to the entrance of Meckel’s diver- 
ticulum Aschner and Karehtz (1930) and 
Lindau and Wulff (1931) have summanzed the 
clinical hterature beanng on this problem and 
have pointed out that in those cases m which 
ulcer has been present, islands of heterotopic 
gastric mucosa, histologicallj'' similar to that 
in the fundus of the stomach, have been al- 
most invanably found in the dixerticulum 
Additional proof that this heterotopic gastnc 
mucosa is functional has been cited in the 


occasional persistence of the viteUme duct as 
a fistula opemng at the umbihcus and dis- 
chargmg an aad proteolytic secretion capable 
of corrodmg the skm Both pepsin and free 
hydrochlonc aad have been detected m this 
secretion (Lmdau and Wulff), and the amount 
of secretion has been found to increase greatly 
when food is taken m the stomach This is 
undoubtedly due to the stimulating effect of 
gastnn bodies discharged mto the general 
arculation during gastnc digestion smee 
secretorj'- nen^es to these islands of gastnc 
tissue have not been found In this con- 
nection it should be noted that Ivy and 
Farrell (1925) autotransplanted small pouches 
of the fundic portion of the stomach sub- 
cutaneouslj' in dogs and obsen'ed that follow- 
ing a meal the transplant secreted acid All 
nerx-ous connections betueen the transplant 
and the mam stomach had been severed The 
Meckel's diverticulum ulcer mx anablj occurs 
adjacent to the hetero topic gastnc mucosa but 
always inxolxes only the mucosa of the ileum 
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food p^rtldes prtMcd Into an acate ulcer by 
the digettive motility of the itomadi u of 
algol&ance In additloo to these factora 
operatiTc In healthy peraons we must bear in 
mind a poaslb^ generalized de cr ease in the 
rate of bealmg or fn the rexbtaace of the 
gastric or doodenal mocoao. to the digeatant 
action of the gaitric Joke preaent in l^vid 
ualj rendered cadiKtlc ny anemia, food 
defidenoea, endoaine dlitnibancea etc 
through vascular disease or thromboaia 
of the gastnc blood ve«ds, decreiBe In the 
amount of gaatTK mocna, etc. Since cfaiocuc 
gastric ulcer is predominantly a chsease of 
voung and otberwiae healthy adolu, It aeons 
impcobftble that these latter facton play any 
lai^ rhle in the dlaraar. 

The preaent ezptrimeots were desigaed to 
determine In ao far as pmslble the rhle of the 
chemical acdon of the nscrtc Jidce In the 
r yirv of ulw arid its rdawm to chronloty 
of these leslcos. 

Interest In this proUem has centered about 
the pepsin and hydrochloric &cid rather than 
other constitnents of the |ulce berauie of their 
gTttt ctpaaty to hydrelvie protei^ The 
qneatlOQ has been raised “NSTiy does the 
stomach not dlrat itself?' It has bees com 
mooly ■««nrnwi that the mucosa hnlag the 
gastric wall has some ^jedhe rcsfatance to 
auch digestion not p osses sed by other living 
theocs and entirdy abaent In dead protehi. 
An attempt sras made by Ehugstrtt and 
Naughn (19*4) to tecure eipcrlmental evi 
dcoce rt{^Jtliu* the resLsUnce of various 
tissues to gastnc digestson. In their ciperi 
ments, large windows were produced in the 
stomach of dogs and Into these drfccU were 
carefully sutured segmenu of duodenum, 
feJuBum Beum colon, and such organs as 
Jrimi and Iddney In no case we these 
tl^ digested sway The exposed surfs^ 
of the spleen and Iddocy were soon cover^by 
, Um o( wnriy Itmnrf Eutnc nucou 
tbe mocoo of tbo doodeul 
ImoluiU raotloed ratWy oormil lor P™* 

, BVBtlu. It b Um quile evWnit 

It S™ abb . 

tho dltr«*nt «rUoo ol no™^ 
roolSTm the port “L 
,ri»« blood wpplr o 


■hoald be emphasized that thk ^TjvrimiTrt 
yields data only on the reslitance of the 
tmoes to the normil gastnc content but not 
to pure gastnc Juice 

The erpcriaice of Inonmerable phyiidaitt 
during the past 50 years has ertalJahed the 
fact that the free Lydrochlonc add In the 
gastric content aspirated t hour after the 
Ingestion of an Ewald mesd varies betwen 30 
and 60 clinical units In the case of oonml 
IruUndoals. Data obtained by the method of 
fractiocial gastric analysfs advocated by Reb- 
fuss and hk associates have in raertl coo- 
finned this bdief On the other hand, it has 
been equally well cstabUshed that the con- 
centration of free add in pure gistrK Juice, 
■Qch as may be obtained from unlaied per 
tkms of the stomach as in the experiments of 
Hddcnhain and Pawiow Is much greater than 
this The average fare hydrochloric aod in the 
oflcoDlami gated gastiic se c reticFO yielded by 
the completely isolated dog’s stomach b tlk 
experimesti a Draptedt and EIEs (1930) 
varied between 0,3c and 049 p« cat, the 
latter hgore be<r»g by far the more common 
finding These viloei correspond to ap 
pToalmatdy icc and 135 dlnlcal units. A 
atnPar figure (040 to 0 $0 per cent free 
hydrochlo^ acid) has been giva for pure un 
mixed pstric Jukb m man (Caiboo, 1^3) 

If It M conceded that It has been difficult or 
impossible to demonstrate any deterrant 
efiect on the healing of acute Icdohs b tbc 
stomach of experimental ■n'niilt doc to the 
corrosive chenucal action of the Dormsl gastric 
content the question naturally arises, may 
DOt fvrt fosiru /»£» with Ita fagfar firt tdd 
eiCTt such an effect ? As a coroUary to this wt 
may perhaps profitably Inquire bto (be fsc 
(OTi which normally reduce the acidity of pure 
juice to that of the oormal gastric content 
Those that come readDy to mind may be 
listed as the neutralizing effect of food and 
swallowed saliva, mucus secreted in the 
oesophagus, fundus and pertlcnlariy b the 
pylonc antrum of the stomach. Used base 
secreted chiefly in tbc pyiorfc sntrom, and 
regurgitated tlkahne hners from the upper 

duodenum- Does a defect b this neutraUiing 

medLUusm or any part of It acc^t for the 
fact that a majority of pslicnU with duodenaJ 
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Fig 3 “Erpenmental Jleciel's diverticulum ulcer” in 
the jejunum of Dog S, Tabic I The opened gastnc pouch 
15 abo\ e and to the left of the ulcer Note the large size of 
this ulcer, its sharp margins, and the persistence of a nar- 
row zone of jejunal mucosa between the ulcer and the gas- 
tric mucosa 

foration of an intestinal ulcer, 6 were sacrificed 
when thej became markedly cachectic while 
the 5 remaming were in excellent condition at 
the time the}' were etherized for examination 
Seventeen of the lo animals had developed 
large t}’pical chronic ulcers in the intestine 
adjacent to the anastomosis with the gastnc 
pouch In the cases m which the isolated 
gastnc pouch was implanted into the ileum 
(6 dogs), chronic ulcers appeared m all an 
incidence of roo per cent, whereas when the 
implantation was made in the jejunum even 
though a much larger pouch was used the 
incidence of ulcer was less (ii ulcers m 13 
animals operated upon or S5 per cent) In 
man} cases (roughly ks of the total) the ulcer 
seemed to have little deletenous effect upon 
the general condition of the ammal until a 
sudden perforation or exploratory laparotomy 
revealed its presence The shortest time 
elapsing between the date of operation and 
discover}' of the ulcer was 14 days the longest 
160 days, and the average, 67 davs 
It IS significant that the ulcers alwa^s 
developed in the intestmal wall adjacent to 
the line of union wath the gastnc mucosa 
(Figs 2 and 3) In most cases a narrow line of 
intestinal mucosa was rasible between the 
ulcer and the nearest gastnc mucosa The 
latter was never involved The ulcers pre- 
sented the same clean, punched-out ‘ di- 
psted appearance charactenstic of the 
lesion in man Their size w as often enormous 
and in se\ cral a crater large enough to contain 
an average size hen’s egg was present The 
noor of such an ulcer was composed of h\-per- 



plastic fibrous connectn e tissue the remains 
of an mflamed mdurated omentum loops of 
neighbormg intestine mesenteiw and in some 
cases organs such as the pancreas or Ii\ er .All 
were combined to form a large indurated in- 
flammator} mass, requinng ven careful 
dissection 

Microscopic examination of the intestinal 
mucosa in the immediate neighborhood of the 
ulcer presented emdence of inflammation, such 
as round cell infiltraDon suggestn e of the so 
called Konjetzny gastritis 

The successful production of chronic per- 
forating ulcer in the ileum of dogs under con- 
ditions resembhng those in the Meckel s 
diverticulum ulcer in man indicates that the 
susceptibiht} of the two species to the dev elop- 
ment of this disease maj not be greatly differ- 
ent under comparable 'conditions It seems 
probable that we maj disregard the factor ot 
operativ e trauma as of an} great significance 
m the genesis of the experimental ulcer In a 
few cases the region of the anastomoses was 
examined at a second laparotonn from 7 to 14 
davs after the hrsl operation and in e ich case 
healing was complete or progressing satis- 
factonh without evndence of ulcer Further- 
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TliU fict lujscxta th*t the Dc&l tmicon b 
mon susorptJble to the chemlctl ftctioo of 
gastric juke than b gaitrlc mucoca a posni to 
be elaborated upoo later la the ditoaanotx. 
Tbe ulcer appean earlv lo life, osuaily wfihin 
tbe hrct i8 mootba, and remted ha;cQorrbagca 
and occBsloiially perforation occur 
Became of the theorcUcal Importance of 
tbeae dinical obscrvaUoni and the poasiblllt) 
that the mucous mcmbraix of tbe dog might 
behore soiwarbat diBcmitly we have at the 
(Oggcatioo of Dr D B rbemister perfonncd 
cjpenmenls designed to imitate to far u 
pooible tbe stuatxiD found in ileckef t 
(DvTTtkuhjm ulcer ‘ 

prMedtire Healthy do« were 
aecured and aD operations were performed 
under compJetc ether anralhesia with the 
otoal aseptic precanliotia. A amaD Pawkm 
pouch 

(L imitCT cumtun- oi the Komach in the 
d the (nmlili A •ernent o( Ileum 
.taut 30 cuHc centlmelen petndnul to the 
neoacca] rtliT was then selected tbe 
Inteetlne difiiteil »n<l the daul llenm tnrnrt 

to the open end rf the P,.lo» pon^ The 

o.'iSC’,'; 



Fk t Enwrirntfittl ttecfccT dScrUcihw dm 
iba Ucon b Dog 4. Trfie I Tht guide poacb k to 
r^t rf iW ptrtOT A pnbt (wm tW egrthg 

M tUi pnefa b the Ocn Vote tbt Wige ibt ot Uw aim 
tetd hs p n akahy to tht gutde Ttotot- 

eatahhahed by aoastonKHU}; the proximal 
DctBB to the disUl tntcstfne about 15 coHi- 
metera bdow its attachroent to the gastrtc 
pouch (Fig. il Particular care wmi taien not 
lo brci^ the tbsoe or to damage Its blood 
tapplv No clampa were appll^ and only 
chrofztk catgut (No ool was used for the 
anastommea. In a few of tbe e in er fra enti a 
pouch the nervous connections of which had 
been firgt severed (Ifefdttihain pouch) was 
used for anastomosis with the lower intestne 
After the results of these experimeiiU were 
detennlued the opmtiona were repeated on 
other animsis, but m this case a very la/fe 
Pawlow pouch was made (appTO*iTtiatc(v *4 to 
of the cnlire stomach) end its open end 
anastomosed to difTerent regions of the 
kjonom. in some cases as far proxiinal as the 
ligament of Trdts. 

The animals rec mei cd from tbe operatjoos 
promptlv Thrv were giNtn tallDc lntra\TO- 
oosly but DQtlaog b\ mouth for the hrst 4 to ^ 
days Following thk they acre gi>en tbe regu 
Uu stock diet of the laboratory coo^ung of 
groond meat bread carrots, and other Nxge 
tables and were fed once a day Tho^ that 
iurNn\td for as long as x to 3 monthk were 
usually subjected to a second IsjwnJtomv an I 
the condlUon of the Intestine determineil 1)\ 
inspection 

Tbe results of tbe eiperiroents are sum 
manied m Table I Of tW ig anfmaK .per 

ated upon 8 died of peritoolfh fofVmin* js-f 
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Fig 8 Diagram showing the type of preparation used to 
determine the effect of gastnc secretion m the stomach 
emptji of food on the occurrence of ulceration of the intact 
gastnc mucosa 

essential difference in the two expenments Lies 
probably in the removal of the entire neutral- 
izing mechamsm m the latter case so that the 
intestinal mucosa is exposed to the acid 
pepsm concentration of pure fundus secretion 
whereas when the intestme is implanted mto 
the stomach it is exposed only to the acid- 
pepsm concentration of the usual gastnc 
content, 1 e , after dilution and partial neutral- 
ization by the mechanisms suggested in the 
introduction 

b Occurrence of chrome perforating ulcer in 
the isolated stomach It is noteworthy in the 
expenments desenbed in the preceding section 
that m no instance did ulcers appear in the 



, ^8 10 Photograph showing the formation of a jejunal 
ulcer following the tj^pe of operation illustrated in Figure 9 



Fig 9 Diagram showing the author’s modification cf 
the experiment of Mann for the production of jejunal ulcer 
by “surgical duodenal drainage ’ In spite of the resection 
of the pylonc antrum and the large anastomosis, chrome 
ulcers developed m 100 per cent of cases 

gastnc pouch, whereas m a veiyr large propor- 
tion of cases, large, chronic, progressive ulcers 
developed m the mucosa of the ileum and 
jejunum The operative trauma to the gastnc 
mucosa was obviousty greater and it must 
have been exposed to as high or a higher con- 
centration of pepsm hydrochlonc acid than 
the intestine These facts suggest that the 



Fig II Photograph showing the formation of a small 
jejunal ulcer near the suture Ime and three small gastnc 
ulcers following an operation as m Figure g These gastnc 
ulcers are \ er^ unusual 
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Fit f- Dnwtoc tl>c'*t>t Ut foriMlbn krfc 
pni(rtw« ikcr li bolited 

iDorc, the almcrct InwiAble penlxtence of a 
»tnp of Inteitinil moccn between the ulcer 
aiwl the line of tnutoiDOcb tuggetts thtt the 
probeblc vucnlar daxuge to the Intestine ns e 
result of indsloD tod subteqaeot suture w«s 
DOt of pftrmmoant Importance In the ulcer 
fonnatwn In man of cxnzne, there can be do 
questloQ of trauma or vaicular Injiiry and we 
must attribute the ulcer to the destructive 
effect of the gastife juice. In both cues It la 
pru^bly of cDosldertble Importance that the 
ga^c juice enters an Heum empty o! food or 
lecretkm and consequently its free acid bUttle 
reduced- Secretion of gastric Juice in the 
Pa wiow pouch b^ ctt with the en t ranee of food 
In the mouth as a result of reffex sUntulauon 



(*T*y 



Flf 6 Camfc pcHonUis edeer e ujm b s wnaUee- 
o>m 17 ID Tct7 kTM P««lo« pcseb. Tin ncBWi c/ 
W»«} txmimn or il jrtdruM ibon Wo* !• rlsit 
Md tint ol Ite fast pnit ei th« ts tk« Ut M 

■nut 


of a e cic tory nerves in the vagi and accocdmiJy 
its pq»ln hydrochbric acsd cotnes in contact 
witn the mucosa of the Qeum kng before food 
reaches this level and ccmld po«[blj exert a 
neutnliibig efiect. Even In the experhnnts 
with the Hddenhaln pcaicbea and b the 
dinlcal cases It Is Ukely that the bonaoa e 
stimulation of the gastric mucosa produces a 
•ecretki& before food reaches the Dmm. At all 
events the production of Intestinal ulem by 
Implanta of gastric mucosa, complelely sep- 
arated from ail connections with the catr^ 
nervous system qxahs volumes azaiost the 
rather fanciful idea that the latter plays a r^b 
In the proibnal cause of the lesions. As noted 
abore the incidence of ulcer la the Intestine 
was loo per cent when the gastric pooch (with 
or without nerves) was unjJanted into the 
Oeum but only 85 per cent when the implanta 
tlon was made in the jejunum This tnay be 
Interpreted to Indicate a greater resistance 00 
the part of the jejunal mucosa or it may be due 
to Uie earUer appearance of the chyme tod 
neutraliilng secretions of the upper dnodenum. 

The absence of ulcer formslk® in segments 
of jejunum or Ileum Implanted into the 
stomach as in the expcTiroents of Dragitedt 
and Vaughn (1934) and the uniform occur 
rcfice of kuch lesJons in the Intestine when 
segments of stomach are ImplantH as m the 
experiments described are strfking and it 
first glance contrudlctory pbcuomena The 
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rig 14. Photograph shomng a chroruc perforating 
jejunal ulcer m Dog 5, Table 11 , after an operation as illus- 
trated in Figure 12 Tlie \alve has been partl> withdrawn 
to show its shape and condition after haAing been in place 
54 days Its preAaous location is indicated bj the tag of 
omentum adherent to the intestine about iS centimeters 
from the ulcer 

the phjsiolog}’' of gastnc secretion To our 
knor\ ledge no one has to date reported the 
spontaneous occurrence of an ulcer in such a 
pouch As noted m the preceding section, this 
may be due to the fact that the gastnc juice is 
commonly promptly drained away by the 
fistula and so does not remain in contact mth 
the gastnc mucosa for any appreciable length 
of time However, m 1917, one of us (L R D ) 
tned to prepare Pan Ion pouches in dogs in 
such ana} that the gastnc secretion should be 
retained in the pouch, by implanting the 
fistulous opening m the skin of the lateral 
abdominal wall, instead of on the ventral sur- 
face Spontaneous ulcers did not occur m 
these pouches and acute lesions produced bj 
silver nitrate seemed to heal as readil> as in 
control dogs n here the accessor}^ stomach was 
continually drained An examination of the 
data respecting the acidity of the gastnc juice 
from these pouches, hon ever, suggests an ex- 
planation for these negative results The free 
hvdrochlonc acid vaned betu een o 00 and 


Fig IS Photograph showing a large perforating jejunal 
ulcer m Dog 7, Table II, after an operaUon as illustrated in 
Figure 12 The edge of the ulcer is exactlj at the line of 
anastomosis with the stomach The floor of the ulcer is 
made up of In er, which is partial!} eroded 

containing from ^ to of the fundus, leaving 
only a channel along the lesser curt ature not 
larger in diameter than the duodenum below 
Such a large accessor}* stomach may secrete 
from 800 to 2,800 cubic centimeters of gastnc 
juice in 24 hours with a free acidity ranging 
between o 25 and o 49 per cent (Dragstedt 
and Ellis, 1930) In one such preparation a 
large chronic ulcer (see Fig 6) formed in the 
Pawlow pouch and ruptured 4 months after 
the ongmal operation, producmg a fatal 
pentonitis A stnking feature of such a 
pentomtis ithich results in the liberation of an 
exceedingl} active secretion into the general 
pentoneal cavity is illustrated in Figure 7 
This extensiv'e undespread digestion of the 
mesenter}* and omentum is not seen follomng 
the escape of the usual gastnc or duodenal 
content The occurrence of a chronic pro- 
gressiv e ulcer in the isolated accessor} 
stomach and the complete absence of any com- 
parable lesion in the small channel left along 
the lesser curvature the gastnc canal or 
viagenstrasse, is v er}* instructiv*e The mucous 
membrane of this hteral gastnc canal has 
withstood the mechanical effect of swallowed 


o i 09 percentwithanav*erageofabouto 045per 
cent This is far below the acidit} of the jmce 
from the isolated entire stomach (as noted 
abov c) and is within the range of aciditv of the 
normal gastnc content which Dragstedt and 
^ aughn (1924) found to be relativelv in- 
nocuous even to the exposed spleen By 
means of a technique modified considerabl} 
from that giv en b} Paw low , w e hav e been able 
to construct an isolated accessorv stomach 


food and the motility of gastnc digestion and 
in spite of this the long suture line has healed 
and remained so In the accessory stomach on 
the other hand no food has entered and the 
mechanical effect of coarse food particles 
massaged mto the mucosa b} digestion 
penstalsis has been entire!} absent Nev erthe- 
less an ulcer formed, became chronic and 
progressive and hnalh perloratcd The most 
evndent difference between the two portions 



SURGLR\ G\'NtCOLOG\ \VD OBSTETRICS 



fig t. IMtfnm Oiattnxl»t the tolhor t imetbml tot 
prodoctH kfui] tdcm Inr <hio(fet»l dtuBMc 

wllh Hgp inptuciBa a tbt ttmiieoara. Re^iiri^ijoa 
of dKKicBU !««» hi the RfrtEd k prwo ifd bjr Uj* 


gutrk mQcoM don •ctaiLll> poMCM * gmur 
ra^uics to the difnttoc ecdon of pore g**' 
trie juice than U pment b tbe mucot* of the 
Intestine l o we r down. If pure, utuientnllted 
eaitric jnice U able to prodtm • chronic ulcer 
In the stomjich. It would ippe^r that tbe 
optimum condJtJocJ for tueb * Inkw ahould 
exist In the ao called taoUted stomacb. 
Frtmont (1695) made a brief allusion to some 
experiroents jwrfonned on dogs In which be 
had boUteU the stomach, sutunog the 
duodenum to the iraophagus and collectbjg 
tbe gastnc secretion by rocaos of a hstula 
Inasmuch as be states tliat such a stocoach to 
which the vagi ha>T been cut secretes a fluid 
containing no add and Is non-digesthw we 
mav question whether be actuallv senurd a 
good prtparatioo- Lmi Ivy atxl iIcCanh\ 
7,035) b uwm cT bdated the enUre stomach 
of dogs using the method deaerfbed b> 
Fremont, and Ivy has kept such animals aJIw 
for a number ot ynn. Although the swgus 
ncr\Ts to these isolated stomachs have betm 
cut tbo •cnut.t « high!} •rf;l imjtrolvlk 
(ukx. In no CMC Imi I'l (lOjO ■>^'<1 “ 
ukn in ra* n •tom.rft. It 
l,armr that In «" ibe 


from 


stomach bv way ot ■ 



aa aoon aa it U aeorted to that there U at no 
time a prokmged contact of the active juice 
with the mucota. It b likdr that thb tia b 
of dedsve importance L. R. Dragitedt and 
EUls (iftjo) deaafhed a method for preparing 
an laolated stomach Is the dog leaving the 
vagus innerratlos Intact and mildsg a btala 
with a metal cannola by meani of TOcb it b 
poaafWe to retain pure giitric juice in tbe 
stomach at wfll (aee Ftg 4) Daring the peat 5 
yenrt a number of such anunala haNt been 
kept In the Uboratory For tbe most part 
gastric juice has been permitted to flow out of 
the fistula into a collecting rubber bag so that 
to date the full adiwntage of the method for 
determining the effect of pure gastric juice on 
gastric mucosa has not bm obtained How 
wver (n one ca«e a large t^cal chiooic uiccr 
(■ec Fig 5) was found m the isolated stomaciu 
•\a will be noted from the HJustralkw thb 
kslon occurred dose to the entrance of the 
cajinola so that we caooot cxdade this 
mechanlca] factor fn the etiology ffowever 
when such a cannula Is placed In the normal 
intact stomach or intestine It has ne\-cr 
pfwluced such a defect 

c Ckcurrmcr #/ s fkr*fk */ rr 

«» m /’ffwf«r ec((U»rr tittttk \ small 
noUteil accessory stomach made from the 

fuisdus after the method of I *Bw low h*' been 

wide!) ic<d In man\ ptivsiofopfc*!’ faborainries, 
during the past jo years for the tud> 0/ 
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and pepsin concentration of the secretion of 
the gastnc fundus should be the diluting and 
neutralizing effect of the food jMost of the 
proteins are capable of combining vath hydro- 
chlonc acid and the products of pepsin 
hydrochloric acid digestion exert an mhib- 
itor}^ effect on the enzj^e itself It is qmte 
probable that a part at least of the favorable 
result from the regimen of frequent feeding in 
the medical management of ulcer is due to this 
factor The question is of defimte practical 
importance because from time to time there 
appears m the hterature a suggestion that 
ulcer patients be treated by duodenal tube 
feeding or the administration of food bj means 
of a jejunostomy The idea that such a 
method puts the stomach at rest is qmte false 
so far as its secretory function is concerned It 
has been repeatedly demonstrated in the ex- 
perimental animal that the introduction of 
food m the duodenum or jejunum produces a 
copious secretion of gastnc juice The t}^)^ of 
isolated stomach descnbed by Dragstedt and 
Ellis was found to secrete as much as 2,800 
cubic centimeters of gastnc jmce of high 
acidity m 24 hours when food passed directly 
from the oesophagus mto the duodenum 
Reasomng from this kind of eindence, duo- 
denal tube feeding might be expected to per- 
imt the accumulation in the stomach of a 
gastnc content of much higher free acidity 
than iiould occur when food is given by 
mouth, and such a method should be more apt 
to produce an ulcer m the stomach than to 
cure one It is not practicable to feed a dog by 
duodenal tube, so recourse must be had to 
other tjqies of experiments which reproduce 
the desired situation so far as possible 
Silbermann (1927) has reported the occur- 
rence of ulcers in the stomach and duodenum 
of dogs subjected to repeated “sham feedmg” 
expenments A double cesophagostom}' was 
done on 23 dogs and feeding n as accomplished 
through the penpheral oesophageal opening 
These dogs r\ ere allowed to eat from 40 to 60 
minutes three times a day, the sn allowed food 
escaping to the outside vna the fistula Ulcers 
dc\ eloped in everj case in from 14 to 49 days 
Buechner (192S) reported the occurrence of 
ulcers in the stomach of rats following the re- 
peated injection of histamme BuerUe-de la 



Camp (1929) found that the heahng of acute 
ulcers produced by the mjection of sdxer 
mtrate beneath the gastnc mucosa of dogs 
was markedly delayed by the repeated injec- 
tion of histamme Both the ulcers occumng 
after sham feedmg m dogs and those in rats 
injected mth histamme have been attnbuted 
to the secretion of gastnc jmce in a stomach 
empty of food The latter expenments are 
ntiated somewhat by the discoi ers' of Hoelzel 
and Da Costa (1931) that ulcers may be 
produced in the pro-stomach of rats merely by 
protem restnction, a finding which emphasizes 
the necessity of adequate nutntional controls 
m all such work 

We have mduced gastnc secretion m the 
empty stomach by two methods but ha^ e not 
to date obsen'ed the production of ulcer m the 
prexnousty intact gastnc mucosa The first 
obsen^ations were made on 3 adult dogs pro- 
xnded with a total oesophageal fistula and a 
gastrostomy These animals were m excellent 
physical condition When offered food the\ 
ate eagerty, but the partially masticated and 
ensalivated food escaped bj' wax- of the 
oesophageal fistula when swallowed, instead of 
passing mto the stomach Sham feeding of 
this tj'pe has been shown to produce a copious 
secretion of gastnc juice as a result of reflex 
stimulation of secretorx^ nerves reaching the 
stomach m the v agi All 3 dogs n ere gi\ en 
such sham meals dadj for a penod of a month, 
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of \ix Btonuch Kcmi to li« In (ii« protnblt 
iddjty and pcpiin coiKmlrtiioti oi tbdr 
rcfp^vt contcnU. In the one case tb* 
IcoUted pouch the frw addity and pepnn 
cortceotratioo wa» very high while In the other 
It b probable that lU content would fall within 
the range of acidity and peprin conceatratlon 
of the itomicb of the Domal onoperated 
animal 

lELATIOS or awALLOa ED RAU\ A TO TUB 
OEKiaii or ovtraic Dtcra 

Iq (be pftcrding aectioo expenmenUl 
evidence has been aubmltted iodlcaUng that 
the pure undHuted gartric fukr may bv lU 
chankal action prodiKe a chronic progreaalvt 
uker In the muctua of the Dentn, jejunum, or 
atomach ^e realiic of ccwrac that only 
under the highly artihdal condlrtoiu of (heae 
eapcniPWU doea the mucoa of thealitnenU^ 
tr^ become cipoied to wch pore gaat^ 

.ecieuon artd it b oar preaeat poi7x»e to 

quire Into the rtdatWt iipil6caD« oI 


vanona factora which operate to reduce the 
addity and pepdn cooceBtrat^D to that of 
the usual gaatne coctect In tUs axuiection 
it sMiDa c^r that the DeutraJlxing effect of 
iwaDowtd ttllva playa at most a very nunor 
rftle Swafisoo (1517) demondrated that rt- 
tDCTVmJ of the adjvary glaods does not ap- 
pfwiahfy a^ect the vofuxoe or aesdity of 
trk accretion from a Paarlow pouch. Since be 
was Interwed prlmatllT In the posdhQjty of a 
hormone from the lalivaiy glands affecting 
gastric secretion he made 50 anaJyae* of the 
acidity of the contents of the main atocnach 
No ulccri, however were fouod in these 
animals We are indebted to Dr Ifaty 
Montcofflery for our obaervatlocLS on 3 ck3gi 
provided with a total crsophijjeal fistula m the 
nech tod a gastrostomy An of the ewallowed 
saliva, of course escape by the fistula and the 
animal was fed with an artlbcial pabulum 
administered by way of the opcBing In the 
atocnaeb These dogs were kept in gockl 
nutrition for about a year and suflered no Ul 
effecU from the loaa of saliva. Noevidcoceof 
ulcer or erosion was found ui the stomach or 
duodenum on postmorlcm examiaatjoo 

ASSEHCC OF THE KECTlAUlDeo rJTl-JT <>r 
BWALLOvrED roon in niE oe::(i>u or ricE* 

1 prift It would appear that the moat Im 
portant single factor re rtdudng the arnhlN 
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Fig 21 Cunes showing the neutralization of 200 cubic 
centimeters o 5 per cent hjdrochlonc acid placed into the 
empty stomach before and after the introduction of the 
jlonc vaKe to present duodenal regurgitation The 
rohen line represents the postoperatue results Bile was 
present m the pre-operatu e aspirations consistent!) after 
the first K to t hour, but netec after the take was put in 
Dog 12 

more data are necessarj' before any final con- 
clusions can be drawn, but the absence of an 
ulcer in this evpenment is in harmony mth the 
etndence detailed in the next section which 
indicates the great importance of the neutraliz- 
ing effect of the bile and pancreatic juice 

RELATION OF THE XEUTRALIZING EFFECT OF 
THE DUODENAL SECRETIONS TO THE 
GENESIS OF ULCER 

Exalto, in 1911, reported that he tied off the 
ptlorus in dogs, performed a gastrojejunos- 
tomj , and then drained the duodenal juices of 
the proximal loop into the cscum Jejunal 
ulcers formed in 6 of 10 animals operated upon 
in this manner He discussed his results in the 
light of the relatively high percentage of 
jejunal ulcers following the Roux 1)7)0 of 
gastrojejunostomy, which was popular in part 
of Europe at that time The surgical duodenal 
drainage expenments of Mann and his asso- 
ciates, Williamson, Morton and hIcCann 
have been especiallj fruitful in demonstratmg 
the significance of the neutralizing effect of the 
duodenal secretions m the cause of ulcer This 
work has been wndeh confirmed in this coun- 
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Fig 22 Cunes showing the neutralization of 200 cubic 
centimeters o 5 per cent h}dn)chlonc and placed into the 
erapt) stomach before and after the introduction of the 
P)lonc \ahe to preient duodenal regurgitation The 
broken Ime represents the postoperatne results Bile was 
present in the pre-operatiie aspirations consistent!) after 
the first K to i hour, but ne\ er after the \ aK e vas put m 
Dog 13 

and later by Weiss and Hubster (1930) m 
Europe The expenments discussed below 
afford further exndence concerning the sig- 
nificance of this neutralization of gastnc chyme 
in the duodenum and also regarding the 
possible regurgitation of duodenal secretions 
into the stomach 

In one of the early procedures emplo\ ed b> 
Mann and his associates (1923) m their stud) 
of ulcer the pjlorus was cut across and the 
duodenal end infolded and closed The jeju- 
num was then dmded just distal to the 
duodenojejunal flexure the lower end united 
to the p) lone end of the stomach b) end-to- 
end suture, and the proximal jejunum im- 
planted mto the ileum a short distance aboi e 
the deooEcal \aKe A very high percentage 
of animals operated ujron in this way de- 
\ eloped chronic progressive ulcers in the 
jejunum a short distance from the line of 
anastomosis w ith the stomach We hav e con- 
firmed this observ'ation In repeating the ex- 
penment, however we were impressed bv the 
narrow lumen at the anastomosis and the 
great thickness of the musculature of the 
pv lone antrum Both factors obvaouslv might 
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ft< g Curm tbt U ptr^ratnn itn- 

dr^ rtfUfHiUaa oe the tckl^ry 0I the ^atrk 
tftn • tot vmI of nnt cad veter The cadiLtcTrnKttl 
Um (A end K ) rvpf*«t (ret iddar ^ brahot boat 
(B ad B ) t9(il cadh 7 A cad B ere pre-optfcihrc, A 
cadB portoptniR <re/Tt». Itaf 


F* » C»r»t»llhi Ircilof thtdTtrtrfptTToiUafdao 
doal nyaribctioc cat the eddbr ei the fwlnc ttnUct 
•fWr l«« c< nret cad wcirr The Bedaicniard 
Ua*» C'.^ '*> (ret lodltjr the bretta naa 

(B 4m9 bo uCcJ cafity A cid B cf* pft-«(*(ilha, \ 

aa.4 a eWTtC I>C( i 


At the end o( which tunc they were ucrificed 
and the ttomach and duodenum carefully 
examined No nicen were fourvi Tb«e 
cxxtenmenttt while deddedly limited In nom 
bet aufljcrtt that nervoua or “appetite 
jnutnc juke doct not rcndB) pnjducc a lesKm 
in the mpty itomach 
We appradate of coum that thl» nenwa 
stimulation of gaWric lecrclion b only one 
phaae of the normal mechimam and that per 
hapa the lariter ahare of the total \-oloaie of 
jmee prodoc^ b due to the stimulating effect 
of gastrin bodies elaborated as a result of ibe 
presenct of food In the stonuch or upper 
Intestine In tbe following nrrparaUon (Fig 8) 
we have attempted to pro\nde for the secretion 
of gastnc jmee in the empt) stomach with 
both nenmus and 'humoral stlmubtton and 
with the nomtal connections with the doo- 
denom The stomach was cut acnx at the 

canBa care being iwsl not to injure the vagm 

of the stomach was infolded and dowd The 
Munum was then ml a™ about «» li^« 
S<al to the doo.lnwjeh'Ml mncOon ^ 
lower end of the dlrldnl iejunum bwo^ 
up and anastomosed to the resophifui The 


upper end of the divided jejunum waj no 
planted into the btestine b> end to-sidc 
artastoiDoda about is Incho from the ontoo 
with the oraophagra. Such a preparation 
should provfde for a masiiDum secretion of 
gMric juke Into the stomach empty of food 
The presence of food In the month with Its 
masticaljoci prodoces a reflex stimolatioa of 
the vagi resulung in the 10 called appetite 
secretion and the subsequent entrance of the 
awaliowtd food Into the upper jejunam pro- 
rides for the elaboration of gastric ic ue tin 
and the chemicaJ stimulation of the gastric 
glands. No food should enter the stomach 
except as ft might overcome the direction of 
perbtabb m the jejunum. Tbe only factors 
remaining to reduce the acid pepun con- 
centration of the fundoi secretion are tbe 
possible auto-neutraluing effect ot gastne 
mucus or base secreted bj tbe gastne mucosa 
and the regurRfUtion of aikatlne secretions 
from the upper dundenum \\eha\Tno llrect 
ervidence that dlber rtf these factors were 
actuafh nperadsT Only 00c log has bem 
fctwUwfbvtW methnil to lUtc (fi r 70 lays) 
but In this animal no kston <knxl<>peil m the 
atomach, duodenum, or Jejunum Obvioujy 
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Fig 21 Cunes showing the neutralization of 200 cubic 
centimeters o 5 per cent hjdrochlonc acid placed into the 
emptj stomach before and after the mtrr^uction of the 
ilonc \al\e to prevent duodenal regurgitation The 
token hne represents the postoperativ e results Bde was 
in the pre-operative aspirations consistent)) after 
the hrst to i hour, but nev er after the v alv e was put tn 
Dog 12 


Fig 22 Curves sbomng the neutrahaation of 200 cubic 
centimeters o 5 per cent hvdrochlonc aad placed into the 
emptj stomach before and after the mtrciduction of the 
p>Ionc valve to prevent duodenal regurgitation The 
broken hne represents the postoperativ e re^ts Bile was 
present in the pre-operativ c aspirations consisteniK after 
the first yi lo 1 hour, but never after the valve was put in 
Dog 13 


more data are necessar)^ before any final con- 
clusions can be drarvii but the absence of an 
ulcer m this experiment is in harmont mth the 
etadence detailed m the next section which 
indicates the great impiortance of the neutraliz- 
ing effect of the bde and pancreatic juice 

RELATION' OF THE N'EUTRALIZEN'G EFFECT OF 

the duodenal secretions to the 
genesis of L'UCER 

Exalto in 1911, reported that he tied off the 
pvlorus in dogs, performed a gastrojejunos- 
tomy, and then drained the duodenal juices of 
the proximal loop into the ctecum Jejunal 
ulcers formed in 6 of 10 animals operated upon 
m this manner He discussed his results m the 
'ght of the relatively high percentage of 
jejunal ulcers following the Roux tvpe of 
ga^rojejunostom} , which was popidar m part 
o Europe at that time The surgical duodenal 
rainage expenments of Alann and his asso- 
ciates Williamson, Morton, and McCann 
a\e een especially fruitful in demonstrating 
e significance of the neutralizing effect of the 
uuoclenal ^cretions m the cause of ulcer This 
or as been widely confirmed in this coun- 


tiy and later bv Weiss and Hubster (1930) in 
Europe The experiments discussed below 
afford further evndence concerning the sig- 
nificance of this neutralization of gastric chyme 
in the duodenum and also regarding the 
possible regurgitation of duodenal secretions 
into the stomach 

In one of the earlv procedures emplov ed b\ 
iMann and his associates (1923) in their study 
of ulcer the pvlorus was cut across and the 
duodenal end infolded and closed The jeju- 
num was then divided just distal to the 
duodenojejunal flexure the lower end united 
to the pvlonc end of the stomach by end-to- 
end suture, and the proximal jejunum im- 
planted into the ileum a short distance abov e 
the ileociecal v alve A v erv' high percentage 
of animals operated upon in this way de- 
veloped chrome progressive ulcers m the 
jejunum a short distance from the line of 
anastomosis with the stomach We hav e con- 
firmed this observ ation In repeating the e\- 
penment, how ev er w e w ere impressed by the 
narrow lumen at the anastomosis and the 
great thickness of the musculature of the 
pv lone antrum Both factors obviouslv might 
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operate In a mechinkol my to produce * 
muconl lesion sod prevent Its heaiinf Mann 
bJmacU recognised thk point and believed that 
the motor dri\*e of the stomach and the dijrec 
Uon of the stream of gastric ebyroe were Im 
portant in determining the site of the retulUog 
ulcer The following modification of Ifann a 
experiment wu deviled to test the UnpMctance 
of theae factors. Five dogs were operated upon 
as described except that the muaailar pyloric 
antrum was first resected and a wide anaato- 
mosis made between the large open cod of the 
itomadi and the side of the jejunum (Fig 9) 
A gastnc outlet of this natnre sbouM not per 
mit a narrow stream of add chyme to bo 
forcibly ejected against a single area of jejunal 
tnucosa. Ifow e v er In every case (100 per cent) 
jejunal ulcers dci-elopcd (ace Figs, loand 11) 
Tome ulcers were small and shallow and 
located at the lower end of the gaatro- 
jejuDOStomy Le opposite the greater curva 
ture of the stomach They were not so deep or 
citcosivc as the ulcers folkiwtng the end-tCK 
end gastrojejuDostomy poasibly bccauK the 
“iDotor di^ effect waa dltripated. Tlw 
cjpencoctiU were compicted before the siin^ 
wo^ of Ivy and FauW (193O «» 
aod confirm thdr findings. These Investlga 
tors reported that of 1 1 dop epentrf upon fa 
thh manrwr 5 ^ 

m*v probably correcUy Infer ^ that the 
wJXulOT de.-riopl«S 1 " 

SSmI •re Dot ikpadaUfm 
I^^cct ot • reinowTd pytotc odfi ct tt c 
SoDOt, boireva conduefc trom Urere otpcH 


menu that the removal of a local neutrafidng 
•olutkm b the sole patbogemc factor in the 
ulcer formation Doth the openteJ 

upon by the exact technique of Minn and by 
our modified method deixloped a rapid and 
piogiesslve rarhcrla, Immediately liter the 
operation aH the dogs began to dl^iUy a pro- 
fuse watery diarrfacca which Improved some 
what after a few days. The dlairfacca wa^ 
usually accompanied fry some loas of appetite 
The weight loss was marked and pirogressive 
and many kat 50 per cent of thac 

ongifial body weight m 1 to a monlha. They 
all died wlt^ 1 months in spite of freedom 
from laboratory Infections. It seems Ekriy 
that death was caused by the nutiitiooal cEs- 
turbance rather than the jejunal ulcers, most 
of which did not perforate nor cause tiLcsslTe 
hcfflorrbagc. The factors In this nutribooal 
distorbanct arc probably two-fold. The ab- 
sence of two very Important digestive secre 
tiema from the upper abscirptlve snail in 
testuM might be eqittted to Interfere marked- 
ly with the digestion and absorption of food 
andaecDDd t^ partial ftHuie of reahaorptios 
ofpaootaticpiiaandbtle becarae of the low 
Implantation, might be opected to result In 
deh3rdTation and exceaarveiom of electrolytes 
from the blood and body fluids (EHmin and 
McCaugfaan Dragstedt Montgomery ilst 
thews and Elis) It b well rccognbed that 
cachexia produced by repeated lueraorTbage or 
Infections (Ivy 19*0) or food dcfiacndei 
(Hodxel. etc ) may operate to deby the heal 
fag of gsstrk lestons or Induce ulcers. The 
cachexia b controlled by drainage of the 
duodenum higher into the Jejunum but under 
these cooditions ukers do not develop fa the 
iejunum or the stomach. Thb failure of ulcer 
formatloQ when the duodenum b Implanted 
Into the middle or upper jejunum has been 
attributed by Mann to a pcnslble rrgurgiU 
tion of the duodenal secretiom back orally 
through the jejunum and neutimlkilioa of the 
add chyme In the region of the gaitro- 
jejurawtomy Thb faterpretalioo seoned 
rather improbable to us and the foUowing 
operiroeots were devbetl to test its validity 
The lesulta uxheate that It b probably correct 
and fa adefltioo furnish further cootrob with 
regard to the significance of operative truuma 
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in the genesis of these “duodenal drainage 
jejunal ulcers ” 

Healthy adult dogs were secured and all 
operations ivere performed under complete 
ether anaesthesia and with the usual aseptic 
precautions The procedure is illustrated m 
Figure 12 The pylorus was divided and the 
duodenum infolded and closed The jejunum 
i\as then cut across just below the hgament of 
Treitz and the distal jejunum united to the 
pylonc end of the stomach by end-to-end 
suture The distal end of the duodenum was 
implanted into the jejunum about 40 centi- 
meters from the anastomosis nath the 
stomach No clamps were used m the opera- 
tion No 00 chromic catgut nas used for 
suture matenal and great care was taken not 
to injure the blood supply to the region of 
anastomosis The ammals promptly re- 
covered from this somewhat extensive opera- 
tion and remained in good condition there- 
after After a penod of from 80 to 300 days, a 
second laparotomy was done and the region of 
the anastomosis between the jejunum and 
stomach carefully exammed In only i of the 
21 dogs operated upon m this manner was a 
jejund ulcer found a striking contrast to the 
high mcidence of such ulcers when the 
duodenal juices were drained into the lower 
ileum To determme if this freedom from 
ulcer formation was due to the regurgitation 
of alkahne pancreatic jmce and bile to the 
region of the gastrojejunostomy, a speaaUy 
devised valve was then introduced mto the 
segment of jejunum between the tuo anas- 
tomoses (see Fig 12) This valve was so 
constructed as to perimt of the flow of in- 
testinal content only m one direction and so 
effectually prevented any regurgitation The 
lalve consisted essenti^y of an alununum 
nng to which was attached a long piece (40 
centimeters) of easilj collapsible rubber tubing 
(Penrose) The nng was held in place in the 
jejunum by means of two tapes encircling the 
bowel, one being placed around the nng and 
one just below it The inside diameter of the 
nng laned from o 9 to i 2 centimeters which 
was found adequate to prevent obstruction in 
most instances Follownng the mtroduction of 
the \ alve at this second operation the diet was 
restncted to finel} dmded and liquid foods 



Fig 24, Photograph showing a chronic gastric ulcer in 
Dog 6, 30 dal’s after the injection of silier nitrate, where 
duodenal regurgitation has been preiented bj a lalie in 
the p> lonis 

The postoperative course vaned somewhat 
Five of the animals died of pentonitis due to a 
transecDon of the jejunum because of too 
tight a hgature about the alummum nng In 
SIX the hgatures were too loose, and the \ alve 
was passed with the faices Ten of the 
a nim als retained the valves and of these 6 
developed progressive ulcers m the jejunum 
The data are summarized in Table 11 


TABLE n — rXCTDElsCE OF JEJUNAL TTLCER 
AFTER THE OPERATION ILLUSTRATED IN 
FIGURE 12 


Dog 

\o 

Time between 
and 
second 
operations 

No days 
after second 
operation 
when death 
oectured 

1 Autopsy findings 

1 

None 

61 

Chronic ulcer 2 cm m diameter 
Small perforation 

2 

170 da>$ 

6j 

[ No ulcer 

3 

I7J da>-s 

I 

I 

No ulcer do^ died of hicniorTha^ 

' from erouon by \*al\e into 

1 intestiaal wall 

4 

g7 da\‘s 

1 »57 

‘ Chronic ulcer i 5 cm- m dlajnetcr 
and 0 3 cm- deep Perforated 

5 

96 daji 

! 

54 

Chronic ulcer i cm i o6 cm- 
Perfo-ated 

6 

S 3 dav 5 

1 

1 J 

1 ^ente nicer o-t cm. in diameter 

1 Perforated 

- 

1 S, da>s 

65 

Chrome ulcer verj larye and deep 

1 Base made of Uver Perforated 

3 

1 loi day's 

it 

j No ulcer Animal died of ob- 
^ stniction of vaJ\e by hairball 

9 

7- day's 

16 

No ulcer Animal died of ob- 
struction of \-al%-e by hairbali 

zo 

I 70 days 

Si 

j Chronic ulcer jxicm Pe^orate<J 


•la Doj I all the operatix e w,irk, xns done m one 
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Tbe photocnph* In FIforw 13 14 tod 15 
DIustrate quite wdl tbe Ur|^ tbe ol thm 
oicen tj>d Lbeb cbirtcterbtic puocbed-oni 
imuRuit. It U tignlfiont tbit Id eachcue the 
nicer deretopctl ne«r the inutomoti* wilb the 
ttomach and it »me ditUnee from tbe viJve 
It la iccDfdingly Improbable that tbe valve 


exerted anv local Irritatlri* effect^ <oox 
querKe In tne ' ' 


queitvx ui «iic genoitof tbeletion There wax 
alwayi a cofiilderable inllainroatory reaction 
around tbe valve Numerotu adbetiont were 
pretent and the omentum wat greatly 
thkkened where it bad been wrapped around 
the jejunum The dog* remained In good 
phi’ll coTKbtkjn following tbe tecond opera 
lion except tbc« that died aeddeotaUr « 
noted In ToWe II (I e. Dog* 3 « 9^ 
of tbe dog* (Doc* J 3 8 and g) whkh did not 
dc%Ttep ulcer dletl from an accj^tal cau*e 
It U poa*iWc that the loddeocr 0/ deer forma 

tbTanffidive under tbe 

cxpeiWU ^ 
InilructlNT In that they rule out acbcxia wM 
nirrWl trauma a* important factor* In the 
ulm of 0.= M»n a 

TV hlft Ii^nuifoo o’ •** 

ESi loop 


in digestion and abaorptioo than when the bOe 
and pancreatic jdee pojKd Into the lower 
ikum. Tbe long interval between tbe fir*t 
operation and the introdoctioQ of tbe vahr 
permitted tbe anaatomcni* between the *tom 
ach and duodenum to become well healed and 
demonstrated that tbe trauma of operation 
and the mccbankal factor* of dlgcstlofi 
operating were InsuiTidcnt to produce a 
jejunal ulcer Tbe developrocnt of sucb in 
uimr In a relatively high percentage of cue* 
after tbe rntrodnetJon 0/ the valve which to 
far as we can aee act* only to prevent a 
rcguxgitatjon of the aIVnIbe duodenal jukes, 
h to our mind very itrong evidence that thU 
faBure of nentrallzatlon of tbe acid gaitric 
chjfine IS the factor of prime importance in 
inch nicer formatioo TTie efficienc) of tbe 
valves in preventing regurgitation of intestinal 
content b indkated by the following cvideivce 
After tbe first opoatiOT couiistiDgofagutro- 
jejmoatomy with high implaDtatlon of tbe 
duodenal bile was frequent!) found In 
the gialric content but never after tbe Intro- 
doc^n of tbe valve Corkpoi!) enoogb, 
howe v er the aodjty of tbe gajtrlc content as 
detenmned by test roealswasbut littJeaiTected 
bv tbe valve At antoTwy tbe kjunal mucosa 
above the valve was never wle-stalned and 
water Introduced into the intestine below the 
valve could not be forctai by It into the upper 
JejuDum. 

occuBazHcz or rnRomc eHooarmnT duo- 
DCMAL ULcii ur Dnoa aim r-urcaKATK 
rriTtJL-* 

In 1930 Dnpteilt Montgomery and hJll* 
described a new method for the comtnictloo 
of a permanent total pancreatic fistula in the 
dog The upper jwtloo of the duo<lenuro 
Into which the vaiiom pencreatk duct* 
empty was converted Into a cloacd »ac and 
connected to the citenor by mean* of a 
special gold plated ca cm uU. The common bfle 
duct was then implant et I Into the itomach aevd 
tbe cooUDolt) of tbe ahmentar) tract re 
established as ImBcatcd In the diagram in 
Figure 16 Tbe dogs readily recover from thJ 
•omewhat extendve operation, and If care iv 
taken to replace the ralnerali iont In the 
pancreatic juice bv tbe daDy intravennu 
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administration of salt solution, they may be 
kept m fairly good nutrition m the laboratory 
for long penods We have prepared a number 
of such animals m connection "With other ■work. 
They all developed one, or more, ver^’ large 
chrome ulcers m the duodenum near the 
anastomosis with the stomach (Fig 17). 
Several of these caused -death from hemor- 
rhage or perforation These obsen'-ations 
confirm the findmgs of Ebnan (1931) 

It IS significant that we have been able to 
prevent tins ulcer formation for penods as 
long as 6 months by the oral admimstration 
of ^aum carbonate, sodium bicarbonate, or 
finely ground bone meal In one such eimmal 
preserved m good nutation for 5 months by 
this neutralization therapy, an acute ulcer 
developed m the duodenum and caused a fatal 
hasmorrhage 3 days after the therapy was 
stopped 

EFFECT OF THE PREVENTION OF DUODENAL 
REGURGITATION INTO THE STOMACH 

The suggestion that the aadity of the 
fundus secretion of the stomach was under 
normal conditions partially neutralized by the 
regurgitation of duodenal secretions, was first 
elaborated by Boldyrefi about 30 years ago 
He claimed that such a regurgitation mvan- 
ably occurred when the aa^ty of the stomach 
content approached that of pure gastric jmee 
For example, 200 cubic centimeters of o 5 per 
cent hydrochlonc aad placed m the empty 
stomach of the dog and removed i hour later 
u as found to have an acidity of only o 2 to 
015 per cent and to contam both bile and 
pancreatic enzymes If the pancreatic ducts 
uere preinouslj hgated or the pancreatic jmee 
removed by means of a fistula, the neutraliza- 
tion preceded so slowly that httle change was 
noted even after several hours Pancreatic 
juice was considered more efiective m this 
neutralization than the other duodenal secre- 
tions combmed Elman has recentlv con- 
firmed and extended these findmgs of Boldj’^- 
reff and has in addiUon reported the following 
highly significant observ'ation Three hundred 
cubic centimeters of o 5 per cent hydrochlonc 
aad introduced into the empty stomach of a 
paUent sufi^enng from an ulcer near the 
pylorus was much more slowly neutr^ed 


than in the normal human stomach This he 
attabuted to decreased duodenal regurgita- 
tion because of pylorospasm A number of 
observers have noted the infrequent appear- 
ance of bile m the gastnc content of patients 
■with pylonc ulcer as compared "with the 
normal 

The development of a valve similar to the 
one described m the precedmg section which 
permits the passage of mtestmal content m 
only one direction has made it possible for us 
to stud3’^ the efiiect of preventmg duodenal 
regurgitation on the aachty of the gastnc 
content, on the heahng of artifiaal wounds m 
the gastnc mucosa, and on the production of 
ulcers m implants of mtestmal mucosa m the 
gastnc wall For this work short tubes of gold- 
plated brass or aluminum were used, to one 
end of which a piece of thm walled collapsible 
rubber tubmg (Penrose) about 40 centimeters 
m length was attached The valve was placed 
m the pjlorus as mdicated m Figure iS, the 
rubber tubmg extending mto the lower 
duodenum A heavy hnen hgature placed 
about the pylorus was found suffiaent to hold 
the valve m place After some experimenta- 
tion It was found that valves with an inside 
ihameter of 8 mdlimeters were large enough to 
permit of normal emptjmg of the stomach 
Healthy adult dogs of average size (10 to 14 
kfiograms) were selected and aU operations 
were performed under complete ether anaes- 
thesia and mth the usual aseptic precautions 
An masion was made m the antenor wall of 
the stomach about 10 centimeters from the 
pylorus and the lalve fixed m place as 
mdicated above At the same time an acute 
ulcer was produced on the postenor waU of the 
stomach by mjecting i 5 cubic centimeters of 
5 per cent solution of silver mtrate just 
beneath the mucosa The gastrotomy wound 
was closed iTith catgut Intravenous fluids 
were given for 3 or 4 days after the operation 
and thereafter only hqmds and finelj" dimded 
food by mouth m order to prevent obstruction 
through possible cloggmg of the vah e Re- 
peated gastnc analj-ses were made both before 
and at vaiynng penods after the operation 
a Effect of preventing duodenal regurgita- 
tion on the acidity of the gastric content For 
this determination a test meal similar to the 
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one docribcd by McCum (1919) em- 
pIoywL TTie infmilff were g iv en no food for 
14 boun before tbe ezunln£tkm and the 
itomacii wa* then proved to be empty by 
Urage and aapiraUoiL A meal of 80 grami of 
finelj’ gronnd nw lean beef and aw cubic 
centimeten of water were given ajxi imctioni 
lecured by aapiration e\Try »o to 30 mlnotci 
ontfl the ttomach wai empty The curves In 
Flginei 19 and »o taken from > typical expen 
menti prove that the prevention of duodenal 
regurgltabon has ni^ both the free and 
total addity of the gaatric content It wfD be 
noted that not onl^ are the free and total 
addity higher after the operation than before, 
but the hoght of tbe addity U aoitaincd longer 
than before operation Oocaalonally In a pie 
operath'e fra^onal analyib, one maple of 
gutrk content In a aerUa might abow an 
onuauaDy high free aodlty In aeveral auch 
the tacoeedinc aampie wai aGghtly bOe 
colored a^ of de^edly lower aadlty In 
these ajperimenU before operatloa bQe waa 
usually not preaent except toward tbe end of 
the apauneoL In no case wu bOe fimnd in 
the stomach after the Introdnction of tbe 
valve- 

fa EStii <•/ frfWiUMg itwdaul rrfwrf/W- 
thn OH Ih* ntmtraliMiitn of odd imtnditcti tnto 
pu itowtfci. In these experiments no food was 
given for 14 bocn and the stomach proved to 
be empty by Uvage and aspiration as before. 
Two hundred cubic centimeters of 0.5 per cent 
hydrochloric acid was then jdaced In tbe 
stomach and fractions removed everv 15 

mlnuta for exandnatioo until the stomach was 
^nty TbecnrresInRgurcsiiandiJt^ 

from two represenUUrt eiperimenU Indiate 
that tbe add Introduced Into tbe stonuefa U 
rtpldly nentrahied In part at ™ 

animal but only much more sk^v in 
STmoe animal after duodenal repngiUdoa 
has been prevented. Tbe*e findings confirm 

tbe obacrvsllocisof 

c. Efed of fTCKnUni iu*dtnd rep^j^ 

emptying Ume of the stoimch was 
^^^bod similar to the one dmerib^^ 
^ -^fv^ulcv (10J9) Twenty four boors 
tlw last feeding the stomach was proved 


consisting of 60 grams of gro un d lean bed 40 
grams of white bread 60 grams of hartnm 
solphatc, and 300 cubic cetitimeten of water 
mixed together to form a thlcL. paste wu then 
given and eaten readily Floorosonc ei 
amlnatlon wu mode immedlatdy and tbere- 
after ev ery 30 nunntci until the stomach wu 
empty TTie examinations were made with the 
dogs lying back down and bdd In position by a 
frame especially devised for this purpose 
Doth the gutilc analyses and tbe emptying 
time tests were repeated many times on the 
—mf anlmil until rcsulti became coo- 
slstent. Several weeks were usually required 
for training At first tbe ■nlmlt were 
fngfalaied and struggied somewhat but In a 
short time became ratle and even cch 
operative, apparently uttls disturbed by the 
experimoita. During the eady period 6 to 8 
horns were frequently required before the 
stomach became empty whereas, after traln- 
iog the nme animal emptied tbe stomach 
quite regularly in 4 to boors. For a weeb 
bter tlm Intrcdoction ^ the valve In tbe 
pyhuQS the emptying time wu p rtJoeged to 
IS hours or more After this ttm#., ho we ver 
the stomadi seemed to b eco m e adapted to tbe 
presence of tbe foreign body and tbe emptying 
time ranged between ^ and sK boon, or 
only slightly more than before operation. It 
la probable that the valves pnxmeed an ac 
toil slight pyteric rtaKma, since tbe gastric 
peristalsis wu noticeably more vigorous than 
oefore operation The ulcers (see below) were 
i¥rt detected by flooroicopfc examination. 

d Efftti of fnotnltHg dmtdemol rfgmrfto 
ti*m on Uu ktaUng of aemU eastrk nkat 
After amtrol observations had been made oa 
the gastne reaporue to a test mful to the 
Doldyrcd add meal u already described, tbe 
■nlmak in this seiiei were operated upon pnd 
Um spedal valve pUced m tbe pjioraa. At 
the same tirae an acute ulcer wu placed on 
the posterior wall of the stomach by Injtttlng 
I j cubic centimeters of 5 per silver 
^trate beneath tbe mucosa. Control snlmju 
were injected in a dmlUr way with tbe same 
amount of silver nitrate Tbe Infection 
predoced an Immcdlito local necnmi tbe 
slough being digested away In about 48 boars, 
leavug a sharply circumscribed supcrficlai 
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ulcer (Fig 23) In the control animals these 
acute lesions mvanably healed m 15 to 18 
days, a confirmation of the obser\"ations of 
Friedman and Hamburger (1914) and L R 
Dragstedt (1917) In 13 anunals in which 
duodenal regurgitation as prevented by the 
valve, heahng of the acute lesion was delayed 
in 6 cases The data are summarized m 
Table IH Three of the animals were sacri- 
ficed after 25, 26, and 32 days, respectively, 
and of these one ulcer was still present (25 
days), the others hemg healed Six animals 
were sacrificed after 30 days, and, in these, 3 
ulcers were stdl present (Dogs 5,6, and 9), the 
remamder bemg healed Four were exarmned 

TABLE m — EFFECT OF PREVENTING REGURGI- 
TATION ON HEALING 


Summary of the data mdicating the effect of preventing 
duodenal regurgitation on the healing of acute lesions m 
the stomach 


Dog No 

Length of 
experiment 
days 

Coodition of ulcer 

I 

32 

Healed 

2 

26 

Healed 

3 

IS 

Unhealed but healing, 14 x i 0 cm. 

4 

30 

Healed 

s 

30 

Unhealed, heahng, i o cm. m diameter 

6 

30 

Chrome ulcer, i 5 cm. m diameter 

7 

1 

Healed 

8 

30 

Healed 

9 

30 

Unliealed but healing, o 8 cm. m 
diameter 

10 

45 

Healed 

11 

45 

Unhealed but healing, cm. m 

diameter 

12 

45 

1 Healed 

’3 

45 

Unhealed but heahng, cm. m 

diameter 


after 45 days Of these 2 ulcers were still 
present and 2 were healed Had it been 
pracPcable to examme these lesions at shorter 
intert'als after operation, a more detailed ac- 
count might be gi\ en of their rate of heahng 
All of the ulcers showed signs of heahng except 
one, which was examined after 30 days and 
vhich seemed to hate become chrome and 


progressive (Fig 24) It had a thickened 
indurated base and the gastnc content at 
postmortem exammation w as dark brown and 
contained blood The remaimng ulcers were 
shallow, not thickened, and a narrow run of 
regeneratmg gastnc mucosa could be seen 
around the border of each Histologically, 
these heahng ulcers did not present any signs 
of inflammation and the surroundmg mucosa 
appeared normal 

e Effect of prexenhng duodenal regurgitation 
on the development of ulcers in intestinal 
transplants in the stomach The experiments of 
L R Dragstedt and Vaughn (1924), m which 
transplants of sections of mtestine, of spleen, 
and kidney, mto the stomach wall were found 
to be very httle affected by the gastnc con- 
tent, have been referred to above However, 
m view of the delayed heahng of gastnc 
wounds and the mcrease m gastnc aadity 
when duodenal regurgitation is prevented as 
desenbed m the precedmg section, it seemed 
desirable to determme whether transplants of 
mtestmal patches mto the stomach would 
survive under the same conditions Morton 
(1928) has attacked this problem m a shghtly 
different manner but m general our results 
confirm his findmgs He transplanted sections 
of mtestme mto the stomach of dogs otherwise 
normal and found that these persisted, the 
mucosa remaining unchanged VTien he 
drained the duodenal jmces mto the lower 
ileum as m the Mann-Wilhamson techmque, 3 
of the 13 animals developed chrome ulcers m 
the transplants 

In our experiments transplants of mtestmal 
mucosa mto large gastnc defects were made, 
as desenbed by the above mvestigators 
Great care was observed not to mjure the 
blood supply to the transplant and only 
catgut was used for suture matenal Sixteen 
dogs m all were operated upon, and m 4 
transplants were taken from the duodenum, 
4 from the jejunum, 4 from the ileum, and 4 
from the colon TTe operations produced 
little or no subsequent ill effects However, 
several of the animals dev eloped sev'ere 
respiratory' infections and it is mterestmg that 
of these 2 showed evadence of ulceration m the 
mtestmal transplant (one a colon and the 
other a jejunal patch) when examined a month 
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aad placed in the stomach, delayed the heal- 
mg of acute ulcers m the gastric mucosa 
produced by the injection of sdver mtrate, and 
caused the appearance of spontaneous ulcers 
m transplants of mtestmal mucosa sutured 
into defects in the stomach wall 
7 The e-^penmental evidence presented m 
this paper has been interpreted by the authors 
to afford substantial support to the new that 
the chemical action of pepsin hydrochlonc acid 
(of the concentration found in pure gastnc 
juice) can by itself alone produce a tj’pical 
chrome progressive ulcer in the stomach, 
duodenum, jejunum, ileum, or colon The 
resistance of these organs to the digestive 
action of pure gastnc jmee decreases pro- 
gressively from the stomach to the colon In 
the apphcation of these findings to the problem 
of spontaneous ulcer m man, it should be 
emphasized that no endence has been offered 
which contradicts the possible deterrent 
action of gastnc motihty and the mechanical 
action of coarse food m the heahng of acute 
lesions of the stomach or duodenum Of these 
three factors operative in healthy individuals, 
however, the chemical action of the gastnc 
secretion seems to be the most important both 
in the production of the acute lesion and in its 
subsequent chromcity 
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study of 455 women, found the menopause to 
occur m 10 5 per cent before the age of 40 
The figures enumerated, based on 1,322 women 
notoperated upon (Table I), show that only 5 6 
per cent expeneuced menopausal S3miptoms 
before the age of 40 On account of the low 
madence of physiological menopause for this 
period of hfe, 40 years of age was decided 
upon as the upper limit for the follow-up 
penod 

CASE REPORTS EROil LITERATURE 

In reviewmg the hterature, only those oper- 
ative cases were selected m u hich the hyster- 
ectomy vas performed before the age of 36 
years, and m which at least one ovary was re- 
tained that had never been subjected to irradi- 
ation Of some five thousand patients operated 
upon, and reported m the hterature, the records 
of only 107 (Table I) (reference marked with 
astensks) satisfied the requuements for the 
present study and gave sufhaent climcal data 
to penmt their use as the basis for an opmion, 
concemmg the relationship between hysterec- 
tomy and the artificial m enopause Of these 107 
patients, 53 2 per cent (57 patients) showed 
menopausal sjnnptoms before the age of 40, 
whereas less than 6 per cent of women not 
operated upon suffered before this age 
(Table I) Of the 57 patients, mformation 
was available concermng the time of onset in 
41 (Table II) This vaned from immediately 
after operation to 7 years later, the average 
mten'al being 15 7 months Thirty- three 
(^ o per cent) of the 41 patients expenenced 
their first symptoms within 2 j^ears of opera- 
tion, 38 (92 6 per cent) withm 3 years 

PERSONAL OBSERVATIONS 

Our own observations were made on pa- 
bents vho were operated upon m the John G 
Clwk Clmic of the Hospital of the Umversity 
of Pennsylvama These patients were selected 
followmg basis (i) that hysterectomy 
nad been performed before the age of 36, (2) 
, both Ovanes had been conser\’'ed, 

13 ) that at least one year had inten’^ened be- 
tween operation and the tune of the last 
report, and (4) that no patient had receiied 
pelvic radium or roentgen therapy These 
pauents n ere follow ed either by maJ or were 



Fig I Shomng graphically the tune inten-al between 
hi-sterectoinj (belore 36 >ears of age) and onset of “hot 
flashes” in a senes of 37 vximen (Table U) eihibiUng their 
first symptoms within 2 >ears of operation and before 40 
years of age The base line records tune in 3 month pe- 
nods, the vertical line the number of patients Note the 
number of the latter (37 S per cent) exhibit mg first s>'inp- 
toms within 3 months of operation. 

seen m the follow-up chmc, m many mstances 
information was obtamed from both sources 
Information was secured concerning the de- 
v'elopment of menopausal symptoms and con- 
cerning the menses, if they persisted followmg 
operation Knowledge was sought of onl}’- one 
symptom of the menopause, namelj’- “hot 
flashes ” It was believ’^ed information pertain- 
ing to this one s>mptom would suffice, and at 
the same time would be easily obtamed 
Information obtained concerning data were 
secured from 91 patients Of these, 52 (57 i 
per cent) w ere followed for 5 3''ears or more, 57 
(62 6 per cent) for 4 j-ears or more, 69 (75 7 
per cent) for 3 j ears or more, and 82 (90 i per 
cent) for 2 3’'ears or more The remaining o 
patients were followed from i to 2 3'ears The 
ages at the tune of operation varied from 20 
to 35 3'ears, the av erage bemg 30 4 3 ears 
The indications for h3sterectomy m this 
senes were equall3^ divided between fibro- 
m3oma uten and pelvic mflammator3' disease 
Eight3'-SLX of the 91 operations were of the 
supravaginal 13^)6, m the remaimng 5 ca=es 
the entire organ was removed 


or uCTOPXOVi 
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9 WTien a hysterectomy is necessary be- 
fore the menopause, as much endometnum as 
possible should be retamed to favor the con- 
tinuation of menstruation, and both ovanes 
should be conserved, if possible 
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Fig I Spinal injection. Dog 6 — 17 5 kilograms Dia , 
Diaphragmatic breathmg, Int , costal respiration, Bl P , 
blood pressure At 15 seconds after injection, blood 
pressure fell shghtly, the change m pulse pressure bemg 
more marked At B, 30 seconds after the mjecbon, the 
costal respiration starts to decrease m amphtude. 

2JD7 stnp costal respiration is almost completelj 
paralyzed. 

2.08 strip costal respiration is completely paralyzed 
Diaphragmabc contractions, however, keep on gomg 
Both the systolic and pulse pressures are recovering 

Experimentally, most workers m this field 
agree that a paralysis of the meduUary centers 
occurs when a large enough dose of cocaine 
derivative is made to reach the meduUa 
Aducco showed that the appb cations of crystals 
or of a salve of cocame on the floor of the 
fourth ventricle of a dog led to respiratory 
paralysis Jonnesco and Jiano obtained re- 
spirator^’^ paralysis b)^ injection of stovaine 
mto the rmd-cervical subarachnoid space and 
thought the paralysis to be central in ongin 
BeUelh also could get respiratory paralysis by 
mjectmg novocain through the atlanto-occip- 
ital membrane, and Janossy studying the ac- 
tion of coranune on the respiratory center, 
^ed the paralyzing effect of tropacocaine in- 
jected cistemaily as a basis of experimentation 
And recently Vehr, injectmg procame mto the 
cistema magna, came to the conclusion that 
only verj”^ large doses can cause respiratory 
paralysis Jonnesco and Jiano, BeUelh, Janos- 
sy, and Vehr, smce they show no tracmgs, 
leave uncertain the question whether the paral- 
ysis of the respiratory mechanism was central 
The most convmcmg work was done by 
Bloch, Camus and Hertz, m 1921, who dem- 
onstrated that stovaine and sjmcame injected 
through the atlanto-ocapital membrane of a 
dog caused a sequence of symptoms termmat- 
mg m paralj-^sis of the respiratory center, that 
by artrfiaal respiration the animal could be 



Fig 2 Spinal mjecbon Dog 9 — iS kilograms Int , 
Costal respirabon, D, diaphragmabc respirabon, Bl P , 
blood pressure The blood pressure starts to fall before 
mjecbon is complete The fall m both sj’stohc pressure and 
pulse pressure is more marked than m Figure i At A , the 
costal respirabon starts to decrease m amphtude. 

4 22>^ strip the costal respirabon is almost paralyzed, 
the diaphragmabc respirabon has mcreased m amphtude, 
the blood pressure is reco\ enng m both Ej'stohc and pulse 
pressure. 

4 26>i stnp the costal respirabon is paralyzed and the 
diaphragmabc has mcreased further m amphtude. 


made to hve, and that caffeine injected mtra- 
cistemaUy was of deaded benefit Camus, m 
1922, with tracmgs, showed the same phenom- 
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Fig 3 Spinal mjecbon Dog ii — weight 20 kilograms 
HI, Costal respirabon registered from third interspace, 
\T, same from sirth mterspace, Diaph , diaphragmabc res- 
pirabon, B/p, blood pressure, 

3 37 stnp the breathmg from the sitth mterspace is 
decreasmg m amphtude, that from the in space is normal 
except for decreased rate. The diaphragmabc tracmg is an 
artifact due to too bght a le\ er 

342 stnp, \T IS paralj-zed, m is decreasmg m amph- 
tude, the apparent increase m diaphragmabc traang is due 
to readjustment of the leier 
348 stnp in is paralj-zed, VT registers negabix wares 
due to sinkmg m of thorax durmg mspirabon 
3 34 stnp both m and IT register negabr e wares The 
diaphragmabc excursions show mcreased amphtude. 
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Fit 4 CbUMl fatKtko D«f r~i 7 Ukput HI, 
n^fttKnd rrau ttdrd V — ffym 

CilKuttapact YII, ■pi trotn >Ttcth tT U * n. i w :», P {S»> 
pknoctlc (MptrctfacL, 0 P Uoodpnam LaioMOMk 
»fter QZ. V Vn, ud Z>w« danhneocriy put 
Ijittl Tbi U*«l pi— Ti crvtatOy (lOi, rndtot « U 
I»r j tdntct aAs io^vctiM. 


eooQwitlLOdTocahi,«xbdSoupdt.(oi93j cooU 
identify the (une teqneace of evm» io » 
ndest who hid lo centtgrtme Dorociia m* 
Jeaed hrto the ipicil cam] betweea the fint 
•ad iMO^ iambiar tatenpiiM, The work of 
the fom mendooed lutbra hu act hid the 
TecogTxhkn it tmiu. 

In view o( the dlr ery encc of opmioo u 6e- 
tiOed, It *wTn« desinbie to eobinit the (object 
to 1 rdnveitkitkm The following (tody wmi 
undcrtiken with the object of deterrairfng (i) 
the effectt of proaioe ttpon the r^itritoty 
and vuontotor cenlen and (i) the efficacy of 
measora of tesoadtadon. 

The work wOl be preaented la the fnOowing 
order 


I Injection of procaine into the (ptnal 
tbe*abjectofaiei»jate*twly btntio- 
duad here u cootreU, to make dear oat 

nirihods, rttaoola* aM coochaim. 

n, Injectioo of procaine Into the cmimi 

mtlM t> the bat mrtbrf o( trtttei; the 

In SnUet with the motalluT centen to the 

iotict anfmai. . , , i 

HL Localiaatwo of the action of pcocatoe 

Injected ciitenialb 

TV RwadtatJoa mouaret 
V Differ®* fa doaafo in ncnnal 
iii«thetiied anhnafa 


Fl( j Oaen*} laJartiM Doga— tj ctB jt—i lit 
CmoI m^itruioe, £ dbpteuWtfc } 0 / Ijtiiljji— m. 
Note da p« T 4 e « j t »i iW iiitiil MMCt* w'hiib| 'it 
p« 0 ^ of fWp^IMOTV 

Do{i were uaed fa theae experiments. Etch 
wai gtra moiphinc hydioditonde 5 onlUgTiin* 
per kilngnm aubcoUMiKaiy and awfann say- 
tal sj TTi nil grams pea kOof^aa fatraTsaculT' 

A puuzDOgraph apphed around the chat 
and connected to a tusboor recorded the 
costal breathlitic. while a atdng to the 

anterior abdctnloal vail and made to poll on a 
lever recorded the diaphragmatic hreathlikg 
A brief gpiaoataoo ofSe rmsrttanktn of these 
two aystc^ of itifUtiatloo may be pertinent. 
During uupfrabon the rb*sT tad the 

abdomica bnlgca. The expansfan of the drat 
stretchea the poeomofraph and piodoces a 
partial vanrom m the dc«ed system. The 
membxane of the tamboor ftlUasd 

the lever falls with It The bulging of the 
abdocoen dackens the itrlng attached to H, 
aBowing the levee to fall oflta own wd^t 
Daring Inspiration, therefore both the coatal 
andtfisphrafmatlc tevera f»T1 while daring ex 
piratioQ thev both rise. Hie blood presRirt 
waa recorded by rnnnectipg aregtstermg mer 
coy maaometp with the letnoral artery 

VVheo procaioc Is Injected 
into the mbaxachnoid space at tie first 
space io dcaages of ico to 6oo radigivms the 
Wlowing rrenta take place (FIga, t arid ») 
There is at first a fall In blood preaeure Tvt a 
fan fa poise pc e s au e The ngmiratloo both 
coctal and diaphragmatic. It at nrst qolcketUd 
fa response to tbe laB fa blood pi ts a mc then 
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Fig 6A. Locabzation expcnment. Dog 13, weight 15 
Upper cervical laimnectoin> exposing closed 
portion of mwlulla and upper ceivncal cord. H', Costal 
respiration registered from fourth mterspace, same 
from seventh mterspace, D, diaphragmabc respiration. 
Cotton pledget soaked m per cent procame solution 
apphed to exposed closed portion of medulla at tune marked 
bv arrow m strip 2 30 The apparent mcrease of dia- 
phragmatic excursions is due to readjustment of lev er pre- 
vious to the tntriog of the tracmg No mtercostal or 
diaphragmatic paralysis occurred m the penod from 2 30 
to 2 50 


the rate is slowed, thea dissociation occurs m 
that the amphtude of the costal breathing is 
gradually reduced, until at the end of some 3 
to 18 minutes, dependmg upon the dose, the 
bulk of mjected fluid and the speed of injec- 
tion, it is entirely stopped The diaphragmatic 
contractions on the other hand are not afiected 
at this time and m fact, m Figures 2 and 3, 
they seem to compensate for the mtercostal 
paralysis by mcreased amphtude By the ap- 
plication of two or even three pneumographs 
at different levels of the chest above the eighth 
nb, it can be shown that this costal paralj-sis is 
ascendmg, that is, the mtercostal nerves are 
paralyzed one after another as the drug dif- 
fuses upward (Fig 3) ' This mtercostal paral- 
ysis IS mterpreted as penpheral, that is, paral- 
ysis of the nerve roots as they emerge from 
the cord 

Injection into the cisterna magna UTien pro- 
caine is mjected into the cistema magna, how- 
ever, an enUrely different picture is presented 
(Fig 4) As small a dose as 60 to 70 milh- 
grams in a 17 to 20 kilogram dog produces a 


'PnMmo^plijapplitdlo tlicchcjlata Icnro- Iml than tie ti-b 
r* wU not tW pwely coetal breaUuns opecially win, the dmm iTn 
ala.low.p^MdtheUaon^aietoo doee toselier for analyeia. T 
^phrat^tic diai^na It,, ergtti rib doirawik can 

the ribs to mm*e il the intercoitals arc paralrzW- 



Fig 6B Contmuation of localizaUon experiment. No 
respiratory paralysis even at 300, 30 mmutes after 
appbcaUon of the drug Capillary pipette mtroduced mto 
fourth ventnde at tune marked by first arrow 

3-01 stnp first part shows no apparent change m res- 
piration or blood pressure caused by mtroduction of the 
pipette. Between second and third arrows m stnp 3'oi, 
cubic centimeters of the same solution was run through 
the pipette mto the fourth ventnde. Note immediate 
decrease m respiratoiy rate and amphtude, and rise m blood 
pressure The irregular Ime on the blood pressure cuiv e is 
due to improperly wntmg blood pressure lever 
3»3K stnp blood pressure is iSo millimeters, the res- 
piration IS paralyzed. 

3 -05 stnp the costal and diaphragmatic respirations both 
are paralyzed, the hump on the diaphragmatic curv e is due 
to loss of tone of the diaphragm. Blood pressure has fallen 
too The irxegulanties at the end of the respiration traemgs 
are due to mechanical causes 


swift simultaneous stoppage of both mter- 
costal and diaphragmatic respiration, and a 
fall in blood pressure without any pre limin ary’^ 
nse m response to asphywia, as would be ex- 
pected from a normal vasomotor mechanism 
Sometimes, however, when the dose mjected is 
small, the blood pressure registers a nse (Fig 
5) The effects on the vasomotor mechamsm 
be taken up later 

The small size of the dose mjected and the 
simultaneous cessation of the whole respiratory 
mechamsm and fall m blood pressure, suggest 
an effect on the respiratory^ and vasomotor 
centers themselves The fact that the cistema 
magna commumcates by the foramina of 
Luschka and Magendie with the fourth ven- 
tncle, on the floor of which are located the 
centers, makes the probabflity of a direct effect 
very strong 

Two other possibihties, however, must be 
considered First, a paralysis of the phremc 
and mtercostal roots by a diffusion of the drug 
from the cistema downward Offhand, if this 
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CatenMl ti)acd^ T Co«(il ff^rtrtop, D 
BP blo^ craam. Note die rt<(mtrey 
fiVlyJ ifprA liCar fcijectlna. AfttVhl i^^uHnn 
iCuled ^ ^ bj Utbrl Arrow The (mfuedtlM 

t A ce the faknd ^M^m oun en iat to poodr wrttkv 


were tnie, we would expect from tuilogy with 
our experlzDCOta *. pmlyib ol the du. 
phngm to p 3 in> fint followed by that of 
the latoxostila In « de^ciffutin^ order Thk, 
Iwwever did twt occur The tecoixl powIWlIty 
ii the pesneitloD of the diue Into the cord 
piWwrvr» In n^diait qainUCy to puilyxe 
the neurooetj tiulng from the reepiftnwy cen- 
ter and nnming bt the cord down to the ante 
rior bom cdk of the phrenic and Intereoatal 
nerve*, qy Ift reltcLrim erperinient deocribed 
beiow eictuda the la»t two eipUnadona. 

LixaUsaitcn cf ackan An upper cervical 
Timirv ectomY wa* dooe the atlaa, the aecoad 
cervKal vertebra, and a part of the baMlax 
portioc of the ocdpital booe bong removed. 

operation opened the cutema, thra 
exposing the falKlor aspect of the ccrebd 

lum, the doaed portloD of the medulla, and the 

upper cervical coed A pledget of cotton 
in per cent eohitloii of procaine fa 
corf,r<J.jJiul iOd emnytag Ifotll s 

OTttoetraiypramttos 150 

drug ™ plKri oTtr tl.= 

mSnB* Mud tl» tipP“ ^ 

be*l of the dog was then tilted »ilghU7^ 
faS^vitatwn erf the exce« ^ 
Sunward. Tradii takenfa the «nirae 
TTilnntvi ibowed nafaff reipiratory ptrmlyaU 
± cl.^ b tb. bV»d pre^ 

SfLii \nmwlri or iriratt™- ponwHoo 


FI*. t 6 Rta jdli tfcp c i^uj ii nU: cr w tfiTwri Al < eA, 
br tbw two ti rowi, 30 ib£1%tus t y iki hte i 
b ydiocMiA fa b *1 tc u taOaurviwrf?' Nm hltu tec b 
rme ctf bJoed pnawn. 

$04 blood pfiBm bws iba to jo mTliiM^ii 
not au^dent to paralyxe other the phrenic 
and intcrcoatal roots or the ncuiooea gang cut 
ofthecenter Knater and Kaunanm a linillar 
expert nwnt oo a cat and guinea pig obtained 
iisalU (Mering Irom those here reported The 
(hfieiesice to the technloTie employed may aare 
to explain our diametiMBlly opporite rewlti- 

A auved, hhint, capQlajy pipette was dowiy 
Introduced through the pokeilor mednUiiy 
TeOnm Into the fourth ventnde, care bdag 
takes not to the door of the fourth 

vTstride by keeping doae to the vemut of the 
cerebdlmn. Tradnp takes for about a minale 
after the intxoductioa of the pipette ihowed 
that no change due to the mnioanlcal Intro- 
daetkin had occurred either in the reaplratocy 
or blood pr eaau re curves fFig 6A) Then 1 5 
cubic rmtimrtera of the ■oIuIkd containing 75 
nuUigTans of procaine was allowed to dow bv 
gravity through the pipette ioto the fourth 
ventricle. In Teas thjn aeconds the coatal 
breathing atopped foJlowod toon after by 
paralyiia of the dfaphragm (Fig 6B) The 
nlood preamre reglatered a rise, then fell to 
leio and the dog fticH 

Our explanation for the occurrence of paral- 
jila wbes fajecdoo wai hito the cu- 

tema and for the Don-ocaurence of paralyds 
when application was made to the closed por 
tlon of the medulla, la fa the firs t case, fa 
the closed system of an Intact migna, 

rflffujiou could occur from the ditema through 
the foramina to the fourth ventrlde whDeln 
the secoud case, the fluid having been tpfUed, 
DO vehicle for dlffusloQ was present. To verify 
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Fig 7C Resuscitation eipeninent continued At 5 30 
(point of arrow), artifiaal respiration discontinued Note 
nse in blood pressure in response to asphyna, showing 
recoi’ery of vasomotor center Note continued paral3rsis of 
respiration Artificial respiration started again at time 
marked by second arrow 

the correctness of this explanation, methylene 
blue was mjected mto the cistema magna of an 
mtact dog m one case and apphed to the dosed 
portion of the medulla exposed by an upper 
cervical lammectomy similar to the one de- 
scnbed above in ano Aer case On examination 
of the brains at the close of the experiment, it 
was found that m the case of mjecbon mto the 
astema the fourth ventnde was colored blue, 
whereas m the animal m which the methylene 
blue was apphed to the exposed medulla and 
upper cervical cord, the floor of the fourth 
ventnde showed no traces of methylene blue 
In the case of blood pressure, whether a nse 
or fall IS registered depends upon the dose In 
Figures 4 and 7 A, there was a fall from the 
begmmng of the experiment, m spite of the 
asphyxia occasioned by the respiratory cessa- 
tion This would mdicate a pnmar^'^ paralysis 
of the vasomotor centers In the experiments 
■nuth smaller dosage (Figs 5 and 6B), there 
may be at first a nse m blood pressure, then a 
gradual fall to zero m spite of the institution of 
artifiaal respiration or a primary nse without 
any subsequent fall WTiether this nse is due 
to the asph3’xia, to stimulation of the \’aso- 
motor center, or to a combination of both 
factors or to other factors, yet unknown, we 
are unprepared to say The fact that paral- 
ysis of the respiratorj^ centers occurs first 
would suggest either that the vasomotor cen- 
ter IS not anatomically as exposed to the pro- 
caine or that It is more resistant The finding 
Tatum and his co-'u orkers that m poisomng 



Fig 7D Resusatation eipenment continued Twitch- 
ing of neck muscles seen at s s8 — so artificial respiration is 
diSmntinued Note the recovery of spontaneous respi- 
ration 

by cocame systematically administered, the 
respiration stops before the heart, is mterest- 
ing m this connection 

Resuscitahon experiment With this exudence 
pomtmg to respiratory and vasomotor paral- 
ysis due to the mjection of sm table doses of 
procame mto the fourth ventnde or mto the 
mtact cistema magna, the subsequent pro- 
cedures were earned out m an attempt to 
evaluate the efBcacy of certam resuscitative 
measures A 20 kilogram dog was given 60 
milbgrams of procame hydrochlonde at 445 
marked on the traang by the two arrows in 
Figure 7A As will be seen from the graph, 
there was respiratory paralysis and a steady 
dechne of the blood pressure, no asphyxial rise 
being m exudence Artifiaal respiration was 
started 30 seconds after respiratory^ stoppage, 
but the blood pressure contmued to f^ to 
about 5 mflhmeters At 5 oS (Fig 7B), 23 
mmutes after the mjection, 30 milhgrams of 
ephednne sulphate was mj'ected into the fe- 
moral van, after a latent time of 38 seconds, 
the blood pressure started to nse until at 5 14 
it was abox’-e normal At 5 33 (Fig 7C) the 
artifiaal respiration was discontmued to deter- 
mine if the respiratory' center had recox'ered 
Such mtemiptions of the artifiaal respiration 
were repeated at 5 43 and 5 53,butrecox'ery had 
not yet taken place At 5 58 (Fig 7D), i hour 
and 13 mmutes after the mjection, txvitchmgs 
of the neck musdes were seen These txatch- 
mgs were interpreted as the begmmng of re- 
turn of spontaneous activity of the respiratory- 
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SURGERY GYNECOLOGY AND OBSTiTTRICS 


THE MECHANICS OF THE REVERSE FLOW OF BLOOD I\ \ARICOSE 
VEINS AS PROVED BY BLOOD PRESSURE READINGS 

^ In CuMEAl Apfucatiot to ih* Iwjxctioj Thaikett 

ILO lIcFHEETniS,MD T \.C-S. C E IXERTEHT kLD Axr ROV A. LUKDBl-\D UD 
tlmuaoTA 


M uch hai been written on the dlrec 
tion of the venous flow In vuicose 
veins Even to the subject is not 
settled in the minds of msny men for mffiaent 
proof bfls not been fortbcoming to prove con 
dusively tbe true pathological ntuatkm exist 
Ing 

THl MORMAL TLOW 


The venous blood of the lower extremities 
it nonnilly returned to tbe heart by mesm of 
the supcrficUl and deep syitemi of veins. 
The snperfldal system Is the one In wh»ch we 
are prlmuilv Interested at this time as in the 
great ma}onty of cases tbe vans of tbe deep 
system with tbeir valve remain normaJ and 
Jntact , , 

The fupexfidai and deep systems of vans 
are connected by means of communicating 
veans. A large number of these are sealtered 
throogboat the lower leg and about tbe knee 
•whll^ the lower thigh oniy a few are proent 
and In tbe upper tldgh often none cibu. 
Hiese communicatliig veins are alw) provided 
■with valvea winch Dormally prevent the re 
verse flow of blood from the deep system out 


ward. _ 

From tbe time that varicose vans were 
rttamiittd as pathological entities it b« ^ 
the awomptioQ that the upward flow of blood 
Id them b markedly slowed and tUt vancea 

remria u iHMUd of 
A mflattme WM let la i^i 
bms Wien te presented 
and pwper In wiK± l>e K deuty iSwn—ed 

diBWM^aiU tccepled M *0^'^ 

aanamnlatiiig ™m 1» oUien. 


Many authontiea, Deibct and Mocqoot, 
Hasebroeck. and ottos, stated that in tbdr 
opinion the dcfloency of the valve at the 
nphenoferooral op ening is the first step b 
the fonaation of vancoae veins. 'IHi dc 
firiency may be due to a degeneration of the 
valvea with approeching In otto cases 
there Is oo questxm but ^t It is dne to a 
gradual widening of the van lumen by a sim- 
ple stretching of the vein walls which polb 
the edges of tbe valvea apsut, thus allowing a 
true incoDi^ency to develop 

though tbe valves themsdve* are not iDjured, 
In dtber of these events the blood would no 
kiDger be brid in tbe vda above tbe valves but 
would flow In eitto dlrecDoa acconfing to tbe 
point of greatest byriranlir erasure. 

These findings are dearly shown and proved 
bytberimple application of tbeTrendelenhuig 
test When this tet Is mide, the patient Hes 
down with tbe foot and leg devateo high. The 
force of gravity would thus empty the vancts 
and draw the blood into the general venous 

r an A tounuqurt is tightly applied about 
upper or midtfle thi gfi and the paPect a 
aHow^ to stand In any well developed caK 
of varicose vans those vans above the tourni 
quet win rapidly fill but tboae varices beknr 
It will remain collapsed. If when the touinl 
quet Is suddenly removed the lower varices 
^ rapwUy tbe coochision is drawn that tbey 
have filled with blood from above. This state 
of aflalrs Is termed a Trcnddoiburg podtive. 
YVhen tbe test a made with the tourniquet 
tightly applied and the patiait standing If 
the varices fiD quickly from below thenlt is 
dear that the varices have filled from tbe 
deep system due to incompetent valves In tbe 
fw^yrifTiimU^rin g vwra- This coodltfon Is called 
a TrendeJeuborg negative In some cases the 
■varices sfOI fill rapidly from below but wbeo 
tbe tourniquet b remcFved they will fiQ still 
more tensely and then ■we have what Is termed 
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a Trendelenburg double By this we mean 
that the blood has come both outward through 
the communicating veins and downward 
through the great saphenous from the deficient 
\"alves above Occasionall}^ the veins of the 
lower thigh and lower leg have become dilated 
and distended, j^et all the valves are com- 
petent In this case the vances would simply 
hll slowdy wnth the returning blood from the 
distal parts of the evtremity Such a condi- 
tion IS called a Trendelenburg nd 
This pathological flow was very clearly 
demonstrated on several difi'erent occasions 
under the fluoroscope b}’’ means of hpiodol 
injections It was also proved bj Jentzer and 
other men abroad A repetition of the ex- 
penment seemed to give more positive data 
than had been obtained before 
A patient with Trendelenburg positive 
vancose veins size 4 (2 centimeters in diame- 
ter), from groin to calf, was placed m the 
prone position on a tilting X-ray table The 
leg was raised high to empty the vances A 
tourmquet was then apphed about the upper 
thigh just below a high vanx The table was 
then tilted bringing the patient erect The 
large vanx above the tourmquet rapidly filled 
w'hile those below remained empty Two 
cubic centimeters of hpiodol was injected into 
the distended loop above the tourmquet as 
shown in Figure i The tourmquet was then 
removed and the vancose system below filled 
wnth a gush carrjnng the hpiodol wath it as 
shown in Figure 2 The hpiodol remained in po- 
sition as in Figure 2 untd the patient stepped 
back and forth, first on one foot and then 
on the other, thus contracting the calf mus- 
cles sirmlar to that which would occur in walk- 
ing As this was done, the hpiodol rapidly 
disappeared into the deep SA’’stem This dis- 
appearance IS explained as follow s 
When the patient is standing still there is a 
constant upward surge of blood from the dis- 
tal part of the extrermt) due to the vis a tergo 
being earned through the capillanes, the mild 
aspiratorx^ effect of inspiration, and the in- 
crease of pressure on the deep veins bj the 
contraction of the calf muscles which com- 
jilctey surrounds them 

In this discussion we wnll liken the muscles 
of the lower leg to tho,e of the heart The 



Fig I, left. Tivocubiccentersoflipiodolhadbeeninjected 
into a large distended sanx, size 4, in the nudthigh just 
above a tourniquet. The ranees of the entire leg had been 
emptied prenous!} bj having the patient he down vnth 
the foot in high elevation. The tourniquet was then apphed 
in this posiUon Those vances above the tourniquet 
rapidlj ffled as soon as the patient stood up 
Fig 7 The toummuet has been remov ed allowing the 
liptodol, as shown m Figure i, to be earned downward with 
the blood in the distended vances above into the col 
lapsed and comparaUvelj emptj vancosed segments of the 
lower leg Note that some of the hpiodol has gone as low as 
the mteraal malleolus 

resultant action of the contraction of muscle 
groups m the leg is the same as m the heart, 
that is, to compress the contents and cause its 
expulsion through the patent opemngs into 
blood channels In the heart these are the 
pulmonar>' arteiy and the aorta In the calf 
they are the deep veins which pass upward 
and unite to form the deep femoral Dunng 
the penod of re]a.xation, the deep veins of the 
lower leg are nearly empty and w aiting to be 
filled the same as the chambers of the heart 
dunng the penod of rela.xation For this rea- 
son It is vety logical that w e speak of the sr s- 
tohe and diastolic phase of muscular action of 
the lower leg inasmuch as it so accurately ex- 
plains the normal functioning of the part and 
Its action on the contents of the deep \ems 
Let us accept this hx’pothesis as a basis for 
our reasomng With the patient standing 
still, with all muscles tome, the i enous flow is 
upward similar to the oxerflow of a spnng 
Just as soon as this patient begins to walk the 
sx'stohc contraction of the muscles of the 
lower leg empties the deep veins of the calf 
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Fk > Dnwteg kartf tb* tnrtmWl dcoQi ti tba 
■ Hn r iiinn Ul wvtk go tbi bl^ pcT j g un b r&noaTifcia. 


The competent vilve* of the deep vdn* mm 
Uln the cdumn of blood above them, to that 
tt the begumlog of the dUatolk penod of the 
muacnlar action of the calf nmaclci the deep 


vdm are empty u flukli tend to Sow In the 
direction of the lc«er pieaaure At the bejin 
ning of the (flaitolk phaae of the calf nnu- 
cnlir action the auperndal varicoae vana are 
filled and dtatended. The p i e saar e In the 
vuicea of the calf at that time may be aa 
Ks 88 milllmctera of rocrenry doc to the weight 
of the column of blood in the cEatended vein 
OP to the tapbcDofcmofal opening and cp to 
the hmrt It fa dear then to expect that the 
blood would flow throuA the commonicatiiig 
■vTlna to fin the deep vefca to a pceaaore 
to that b the aopertcial varicoae mj. 

OTly to M iX*!" dut to tie of 


TXBtr I — THF BLrtlO PRBWirBr »F\Dm< 
AR RFi nenm IK Aunioi a rA«m 


blood from above when the deep vdra are 
filled, that a during the ayitoUc phaae of the 
calf moadea. 

Thia concCtiofi fa moat dearir acen and ob- 
aervtd to a caac with a markeif**«/(r» Trtn- 
ddenbnrg bat with do nefoJm Trendeleobarx 
becaoae the valvea in the conumml eating veina 
aouJd ftHl be functiootog and prevent an out 
ward fiow of blood from the deep ayatem 
under the pfcaaure of the ayatohe cootmdoo 
of the calf mnadra. If there were a oxuied 
augehra Treiddenbuigpreaeot then the valiT* 
to the comiDtmkatlDg vdna would be to de> 
fioent that they wcpuM oot prrvest tUi ool 
ward flow duroig the lyatolk period. Ob the 
OMlrary the high vesoua preaauR in the 
mperfdaj varicoae vetoa oe the lowet kg 
would be matotatoed due both to the reverie 
flow from the great laphenoui above and the 
outward flow from the deep vetoa of the calf 
through the tocompetent commonlcattog 
vetoa. Due to thk conttoooui itagnatioo 
and the high vesota pmnure the bfom lenim 
a forced cnrtwird t^ugh the walfa of the 
vetoa and Into the caffflary of the tfa- 
cuca and thoa derdopt the sute of c^ema of 
the tfaaaea. In thfa way we would have de- 
veloped the aute of aupermturmtlon of the 
taauea of the lower leg Thfa ocenra moat 
about the lower third ankle. Secoodaiy 
to thfa poor and deficient drculatkai the 
trophk italc of the tlwea beeomea lowered 
and we have the C*ciu mliwis txsUifnil* 
developed for a vaiicoie ulcer to form foUow 
tog a a/fghl totory or a bemaiogenoua Infection. 

noor BT uEAjra or blood razaitrae 


We undertook to prove the loundnaa of 
the theory deacribed by neam of dmalta 
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Fig 4 Fig S f's ^ 

Figs 4 and 5 The skiodan was injected into the %*an 
cosed saphenous ui lower thigh as described It was ear- 
ned downward into the \*anccs of the lower leg It then 
passed through communicating branches into the deep s>'s- 
tem where it was collected agam mto the popliteal \em 
and IS shown passing upward to the femoral 

Fig 6 This shows the skiodan mixed with equal parts 
of the usual salt and sugar mixture used in the mjection 
treatment of \*ancose veins This solution was mjected 
into the Vances of the calf and lower thigh exactl> as is 
done when treaUng a case of \rancose \eins as described 
herem The area of constnction is still shown below the 
knee where the tourniquet was appUed m the effort to re- 
tain the solution locally Another tourniquet was applied 
m the lower leg and a third m the lower thigh The latter 
barel> shows m the picture 


neous blood pressure readings at different 
points along the course of the vances of the 
great saphenous sj’stem (Fig 3) We believed 
that the increase or decrease of blood pressure 
occasioned by the change of posture, prone 
or standing, would gi\e us accurate data as 
to the direction of the venous flow inasmuch 
as the blood r\ould flo'w strictly according to 
the rules of hydrauhe pressure and fluids 
r\oiild tend to seek their level This pressure 
\\ould be due to the combined effect of gra\ntv 
plus muscular action The pressure in the 
superficial veins w as also checked against that 
in the deep femoral just below Poupart s 
ligament (Table I) 



Fig 7 FIs 8 Fig 9 

Fig 7 The tourniquet has been remo%ed and the pa- 
tient has been stepping back and forth from one foot to the 
other, thus eipelhng the blood from the deep s^'stem It 
will be noted that most of the skiodan has been drawn 
downward from the great saphenous and that in the calf 
It IS much more diffuse and diluted. Further steppmgwadbcd 
the \ ems emptj of the skiodan 

Fig 8 \nother case of i-ancose \eins of the lower leg 
mjected with the mixture of skiodan and sugar soluUon 
equal parts Tourniquets are shown below the knee and 
at the ankle The> dear!} demonstrate how the injected 
solution can be retamed locaUj 

Fig 9 The solution is enUrelj disappeanng following 
remoral of the tourniquets and ha\ang the patient step 
back and forth from one foot to the other 


The readings were taken at pomt \ or mid 
calf, B mtemal knee, C, saphenous in upper 
thigh, and E in the deep femoral just abo\e 
saphenofemoral junction 

I will not bother ton uath tedious details of 
laboratoiy- methods used but suffice it to sat 
that from the readings shown in Table I it 
is verj' clearh seen hou the pressure in the 
great saphenous at D quite constantly ap- 
proximated the pressure in the deep femoral 
which would mean that the xahe controlling 
the reflux flow at the saphenofemoral opening 
was defleient and the flow of blood was in 
either direction, outward from the deep femo- 
ral or inward from the great saphenous ac- 
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corduir to the direction of the greiteft pre*- 
sure other due to gT*vit7 or to mmoiUr 
tcth 1 t> The ij^ollc effect of the ctH mu- 
des wu beautifully deiDocistrtted tbomng 
bow the contnctlle force of these mnde* 
during wiUdng woukl force the biood upward 
throu^ the great apbenoua. ThU point Is of 
great Importance and Interest In the study of 
the supportive mbber ^nnge and Ace band- 
age treatment of vailcoac ulcers. With the 
padent standing the intra-abdomina! pres- 
sure raised tbe pressure at all potnti quite con- 
siderably mcarJng that the back pressure on 
all tbe vdn valves was markedly increased. 
\Micn the table wu tOted and the patient 
brou^t to tbe prone positioo the presnire 
rapitfiy dropped and when the leg wu de 
vated the presxores were alcnoit zero This 
latter reading bean out dearty the effect of 
gravity fn aiding the arrulatfon aod dearfog 
away the oedema of the lower leg In cases of 
phlebitis and of ulcerations when the patient 
b put to bed with the leg In high elevation and 
hot packs. 

To demonstrate visually the soundness ctf 
the coodusiotu drawn from tbe blood pres- 
sure tests so cubic centimeters of 4 49 per cent 
solution of skiodan wu Injected into tne great 
upbenotts win tC point C with the patient 
standing erect and the varicoaed system pre 
vKTUsIy emptied u described (Figs 4 and sl 
Twenty cuWc centimeters more of the aofu 
tioo wu injected rawdlr u the tounuquet 
wu removed. The sklodan solutioo wu esr 
rled downward and spread through the venous 
tree of tbe varkoeed system exactly similar 
to lU teresd through the siterxsl system 
when {lifted there. 

In the injection trestment of varko* ram 
it is csKntiil to obtain the best results, that 
we St all tiroes keep in mind this reverse flow 
It b our aim to bring tbe •dcrosing soloUon 
into diiect contact with ^ in^ 
y-dn. This shrold at sU times be coolroDed 


as much u postible u to the strength sad 
cODcejitratioo of the solutkio Its dUntioo by 
the blood and its localixatioo in tbe treu snd 
aegments 0/ the veins, being trested Tha 
can be acrompliihed by using the force 0/ 
gravity to empty or fill the varices u de 
sired combined with the use of tounuquets or 
ocdudcri to retain and localize the Injected 
solution. (Tigs. 678 and 9 ) The posture 
of the patient varis for the Individual cue 
although most patiaits are injected lying 
prone. At tlnw the reverie flow b so marked 
that the mjections are actually started with 
the leg in devabon while later it is fcwcred 
below the level of the table. 

SUlOtAaV AXt) CtUfClUSICW 

A. In any well developed cue of vtiw* 
vans the bVxK] b slowed or staguanL IMteo 
a patient u walking the flow is actually re- 
vtaae d and is outward from tbe femoral and 
downward through tbe varicosed wtphencoi 
^ston. Proof U this statement Is sppai 
ect with (i) the TrendeJenborg and Perthe 
tests, (s) bpodol injedkrs of nricoae veins* 

(3) sk»cUn injection of vaitcose veins, snd 

(4) blood pressure eiperi meats. 

B The Lb«ay erf the reversed flow of blood 
ID raifcDse veins and its mechanics should be 
applied in the treatment of every case. The 
actual technique employed In the Individual 
case ihould vary with tho rai- at hand. 

C Tbe mtire condition of one or both 
legs should be treated completely at the first 
dtting to lofuro a better re^t. Theoretically 
tbcrc should be leas danger of emboU forma 
tKM with thii technique It b essential also 
that the npbenooj vein be thrombosed op fo 
the uphenofemoral nng to produce a Uiilpg 
result 

D As far u our search of the literature bu 
revealed Um b tbe first report of any wwk 
reconfing the Wood pressure in the deep 
femoral m the human. 
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OBSTRUCTIVE PULMONARY EMPHYSEJMA AND COLLATERAL 

RESPIRATION 


C jNI VYST -VLLEK, M D , P£IPl^G, China 

Department of Surgery , PcipiDS Union IMctfical CoUesc Peipiny China 


O BSTRUCTUrE empliyseiiia of the lung 
I was first desenbed by Iglauer 20 j’^ears 
ago and has become weU recognized 
since then by bronchoscopists and roentgen- 
ologists Manges recorded 33 proved cases 
from his experience up to 1922 Jackson has 
wntten particularly extensively on the sub- 
ject This type of emphj'sema is clmically 
important because of its alarming effects and 
because its presence and distnbution give 
reliable eindence of the existence and location 
of bronchial obstruction 
The purpose of this paper is to point out 
certain newly studied charactensdes of the 
condition, particidarly the tendency of the 
emphysema to result only from lobar bron- 
chial obstruction The cause for the failure 
of lobular bronchial obstruction to produce 
emphysema is assigned to collateral respira- 
tion, and that function of the lungs will be 
explained The vanous other aspects of ob- 
structive emphysema also will be discussed 
bnefly 

ETIOtOGi 

Iglauer and Jackson have obseiwed bron* 
choscopically in man that a foreign body or 
neoplasm m a bronchus may produce vahnilar 
obstruction of a sort which permits air to pass 
only dunng mspiration Li some cases the 
object rolls or flaps with the air currents 
against an isthmus situated centrall}’’ to it m 
the bronchial lumen In others the object is 
stationaiy' and the respiratoiy^ movements of 
the bronchial wall produce the valvular ac- 
tion, for, with the dilatation of the bronchus 
that occurs at inspiration, the lumen opens 
slightly on one side of the object, and wnth 
the contraction that takes place at expiration, 
the lumen closes tightly around it tVessler 
and Jaches ha\e described a case wnth ob- 
struction by pressure from an enlarged peri- 
bronchial I3 mph node, w here presumablv the 
respiratory mo\ ements of the bronchus also 
affected the i al\*ular action In any case, the 


action bnngs about superabundant accumula- 
tion of air m the obstructed lobe or group of 
lobes and emphysema of those parts The 
emphy'sema usually remains until the obstruc- 
tion is rebel ed (for 3 months m one instance), 
and then it qmckly disappears However, 
emphysema may appear only durmg penods 
of exertive breathmg, and it is always accen- 
tuated by this exertion In most reports the 
bronchus in which the obstruction was found 
IS not explicitly named, but the distnbution 
of the emphysema is given and is said to 
correspond exactly to the temtory supphed 
by the obstructed bronchus One entire half 
of the lungs is reported to ha\ e been emphy- 
sematous in the majonty of cases and single 
lobes m the rest, the nght side bemg the more 
frequently m\olved Careful search of the 
literature fails to disclose an instance with 
only a fraction of a lobe emphysematous 

SYMPTOMS 

The development of emphysema is marked 
by”^ a distressing sense of suffocation Dysp- 
noea, cyanosis, and tachycardia appear and 
may become very" pronounced particularly" 
when the patient exerts himself unduly to 
breathe, as in strugglmg and crynng Then 
death may’ result The sy"mptoms tend to 
subside dunng sleep or other penods of re- 
laxation Additional sy'mptoms relate to pul- 
monary infection, tumor metastasis, etc , 
rather than to the emphy’sema, and are not 
pertinent to the present account 

DIAGVOSrS 

Recogmtion of the nature of the condition 
is assisted by a history" suggesting cause for 
bronchial obstruction, by the symptoms and 
by certain phy sical and roentgenological signs 
Phy sical signs include limitation of costal and 
diaphragmatic mo^ements, hyperresonance to 
percussion, and reduction of breath sounds, 
on the side of the chest mtb emphysema, 
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also enggentloQ of rapfratory movemenU 
lod broitii *oundi on tie other ilde. TTk 
heart U found dIspUced away from the cm 
phyiematotis lung Rarely a clicking aouod 
produced by the veil audible Fluoroacopic 
Inspection revcalt increased size and ratho- 
luccnce of the aiTected lobe or lobea, with dis- 
placement of the heart and depresrion of the 
nemldiaphragiru The ribs and diaphragm on 
that fide move during respiration bttle or none 
at all while those on ^e other dde move 
exaggeratedly The heart hai a pecuhar pen 
duloua motion swinging toward the aficcted 
side with Inspiration and away from it with 
cxplrabort The difference In radlolucncy 
and the visceral displacements ore abo to be 
seen In the roentgenogram and they are cipc 
dally pronounced if the him b exposed at 
expiration The alterations In dbphngmatlc, 
costal and cardbc movements are represented 
in the film at wdl If tbe double expoenre 
method of Jung tod Y an AOea b cESed Acute 
compeojatory emphysema as for {nstanoe 
that wbkh occurs with massive pulmonary 
atelectaab, b dlfferentbted from this form 
pdndpally by tbe dreumstances In the former 
that uie dbphngm and ribs move more ex 
tendvdy on the side of the emphysema than 
on the other dde and that the heart swings 
toward the erophysematoul lung at expiration 
and away from It at Insplrttlcm There b do 
other diagnostic roentgcnolDRlcal difference 
thbm many cases. 


TXCATiinirr 

Respiratory sedatives are *“d the 

patient Is kept u quiet u pesriWe until bron- 
Soscoplc examination b made. The obatrac 
tloo b relieved at tbe broocboacopic examina 
tion by removal ol the occluding body or by 
diUuUon ot Uk lonwii The thcHpT ot the 
pdraoiuiT Inlectlon .od 

iiltbe broDchUl eihetructkm 1» beTood U» 
jcopc of thb writing 

EXPEaiUEKTAL fTUDIO 

XeTtbe ?««*e ol Implntd .Ir otdy »d 


after a few resplratloas the entire right hng 
became enlarged and emphjaematom. 

lindskog and Van Allen recently sturSed 
tbe aerodynimlcs and other mcdiAnictl 
prindples of bronchial obstructioo of all 
types in dogs. Some of tbdr data pertain to 
valvular oUtmetion of this type and here 
the experiments were cDoducted as fofloaa, 
bnedy 

The anlmaU ir«fs fifst UMHtbetbed sad tneht 
otomUnL A lofif slmdsf ot ipecbl dettfs 

wu IntmdDced Uumah the tndws bto tb* Meia 
brooebna d tbe debt lower loi« arni wu filed tben 
by <9btlii( Its (nT TTie beDDchlsl trtt ot tbe estlre 
lobe wai tlras extended sepantelr to tbe eauUe. 
\ Simla obstmetke wu sppUed by cocaectiBX tbe 
<~«nnn>« to s wmtef Tshre ol tbe kind Qlaitnled Is 
Flfnit St IT A msnooictfi wu also coauected 
t iba daimla A teesad maaotaetcf wu coaaecled 
by aaotber camnila to tbe ptennl csThy Tbe 
bnatbinx wu reademl liebt sod rexubr by cany 
iiig il)e Titmal In svxical saaithfwi Fiw 

aboot o lafaiiilea at tba h wu oMed 

that ab coiand cpdti abandaotly tbIoa<fa tba wM 
at e*vy tea^^tke and that tbe petanrt whHa 
tbe obatmeted nae profTtaardy Ttaa tbe 

rate of admbakn of aii rapidly nstfl voT 

UtOe air cstmd only ooa or t«« bwks rrtrj 
lbrc« or fov bnatb*. and tbk rate roslacd tm- 
cbasxed also, tbe isUibraocblaJ wu aar a eaaaed to 
cUmb sad bdd to tbe davaira pwdtka h bad 
teacbed. Tba latnplmal prcaasTe tba Ur sbowed 
DO appreciable alien ikc Viler obaerTtap tbe dtoa 
tjoa for I boor anH nodop lu dwofe In tbw Ucton, 
tbe dof wu cuaed to breatbe dee^ ^ Jlritmlap 
tbe anieatbeaia l tba adtameot ttaft Thk brooxbt 
about mwried ioocajs la tbe ajaooot of ah coter 
Inc at lbs Tslre tad rapid eteratko of both loUa 
broo ch lal and latrapletiral pmaorcs. Mter a few 
rt^dratkoa tbe explntory Intrapkural prtanre had 
readied oaarlr t tmoapbaa k pecanre Tben, al 
tboufb deep Dreatblaw was coatloaad. tbe rata d 
entry ef air decrcaaea u More and tbe pfcaaom 
reoialMd t tbdr saw Tbeae coodhkat 

abowed no fartber teodeocy to diasfe After aboct 
ao th^ aoKstbeiu wu tod 

tha bnatMof Uphtcr Ab atoppad ratertoc at oocc 
ad tbe p iuau rea befSB rradoallr to r«lt, astU aftar 
a few adautaa tbs ktnbroocfatal iiiaaiani bad de 
tcanded to ha first derated levd sad tbe Intnpileval 
pm a mt bad imebed normal Au tbm besao apaia 
to pau tbrmxfa tba ralre, ooe or tao IrabblaB every 
Ijiljd or foortb brralb. and cooditkm brcaoae ata 
tfeoaiT «Dcc aora. Tbe dc^ wu killed by lakctlnK 
etber tntrarmoQily Wltb eooiplat in u s e a l ar re 
taiatloQ of deatb, both pnaaorea rosa lauDadlaldy 
to siDcb Ueber polnta than tboae prerkosly ob- 
tained, tbs tetnplearal prmora bdnx aeO above 
rW«i of tbe tmoapbcrc. Amopar showed tba rlfbt 
lower loba fteatly ovarialated, tlw rlfbt half of tbs 
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diaphragm depressed, the heart displaced marhedlj 
to the left, and the other lobes corresponding!}’ 
compressed 

It tsas concluded that emphysema is pro- 
duced by lobar val\’ular obstruction of this 
t}^e, that the degree of ovennflation of the 
lung is detenruned directly bjr the depth of 
breathing and is stationary’' with a fixed re- 
spirator}^ depth, that after stationary’ condi- 
tions of inflation have been reached vnth a 
fixed respiratory’ depth, air enters the \alve 
only’ in sufficient amounts to make up for ab- 
sorption , that the pressure in the obstructed 
bronchi rises in proportion to the degree 
of ovennflation, that the general intratboraac 
(intrapleural) pressure is not altered unless 
extreme ovennflation occurs, and that the rel- 
ative stability’ of the general intrathoracic 
pressure is due to automatic accommodation 
by expansion of the thoraac panetes 
In other expenments of the kmd, these 
workers mtroduced the cannula farther into 
the bronchus of the nght lower lobe and fixed 
It at a pomt penpheral to the first branch of 
the lobe, so that lobular obstruction was ob- 
tained Here the results were very’ different 
for air entered abundantly’ through the valve 
at every inspiration for indefinitely’ long pen- 
ods of time and the intrabronchial and intra- 
pleural pressures suffered no mean elevation 
no matter how deeply’ the dogs were caused 
to breathe Autopsy show ed no ov ennflation 
of the lung After many’ tnals it was con- 
cluded that obstructive emphy’sema cannot be 
produced in a part of a lobe alone 

The fact that emphy’sema may be produced 
by lobar but not by’ lobular v alvmlar obstruc- 
tion has also been demonstrated roentgeno- 
graphically in new expenments 

Each of three dogs nas anasthetized and trache- 
otomized \ slender rubber tube tipped mth a 
short glass cannula, ^\-as introduced into the nght 
pnmarv bronchus Positive pressure breathing was 
then administered and the chest was opened on the 
nght b\ intercostal inasion In the case of one dog 
the nght pnmarv bronchus was then isolated and 
encircled with a ligature at a point just central to 
the branch leading to the upper lobe Bv tvung the 
ligature the bronchus was fixed to the glass tube 
within It and the entire nght lung was thus sepa- 
ratelv cannulatcd (see Fig j, \) \v,th the second 
dog, the stem bronchus of the nght lower lobe was 
encircled with a ligature, the tube was maneuvered 



Fig 1 Experimental method for produemg valvular 
bronchial obstruction, as described last m the text. Below, 
Sketch of the anaesthetized and tracheotomized dog with 
the tube from the bronchial cannula emerging from the 
trachea and extending to the obstructmg water valve, II 
Arrows indicate the direction of flow of the respired air 
through the valve. Above, A, B, and C diagrams of the 
luDK of the three dogs used, showing the pomts of fi.xatjon 
of the bronchia] cannula and the areas of lung (dotted) so 
obstructed Arrows above indicate the direction of flow 
through the tube and cannula. A, Lobar obstruction in 
eluding the entire nght lung, B, lobar obstruction, mdud- 
mg the entire nght lower lobe, C, lobular obstruction, in- 
cludmg about mne tenths of the nght lower lobe Arrow 
below shows the collateral path of escape of air from the 
obstructed lobules 

to that position, and the hgature was tied, so that 
the whole lobe was separatel} cannulated (see Fig 
I, B) M ith the third dog, the stem bronchus of the 
nght lower lobe was dissected free of parenchvma 
far enough toward the penpherv so that a ligature 
could be passed around it at a point penpheral to 
the first branch of the lobe The tube was maneu- 
vered to that place and the ligature was Ued This 
produced separate cannulation of more than nine 
tenths of the lobe, leaving the remaining fraction 
free (see Fig i, C) After ligation in each case, the 
lungs were fullv expanded to exclude pneumothorax 
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FV RMmtjmofmBi e/ cbe cbeMi o< tbe thm doo (F% ) tlmbc Om cdrctJ oi T«KnUr bnMbkJ cMnx 
Um IM bour A md B Lsbu' obctracitot. v<tb auptiiwM d< Ow mtin rUi looa ud ci tbe r^t loMrlciw 
rt»clcT^ NoU Dm cOiefafiTaeits of th« |p*wt Md n(fct hrrtlbfiJ'napB C, Lotekr ututiu d Ju *. ttbMtca- 
pbjnBM i Uc afattracw p«Jt «f Um flfht io««} Ut) Nmi tb« MocaJ p u ft k — cd tW Wit iM 

Ap^nyB. 


tad tltf *u doMd. ArtJflritJ tmthtof wtt 
tbcn tteowd tod t ro«ntc«iMyxtra tu u^ca. lUt 
thoved tM cbeu to b« aoml exccft (or tbe pra- 
ncs of tbe tobe tad tByht dlttoiiion of tm rus at 
tbawotmd. Tbe ootor «od of tfaa taba «rta oow coft- 
netted with a watar valro (aee FT* i) By Uitbtca- 
Inf tbe ancttbeak tbe doc> cauaed to breathe 
deeply la tbe caae* of tbe &rat two day* Cbifaar 
otsiroctkrfl) air entered tbe ralre tboadanlly wftk 
eveiy bttpiratkm, for a few odimtea. Then the rate 
of entry {eQ off and aoon becuae eonatant at three 
or foor bnbbta of ah per minute X ray aamJne 
Uoo at thia tloa rareated tba ctaaracterfftk alysa of 
oUtrortlTt palmonary etnphyaeiBa. fnrot^ t*»« 
uboli rl(*t tan* ta tbe fimt do* and tbo ri^t lower 
lobe ta & aecemd. Tba roenitenayram* are 
doted ta FlyuTO t at A and B With tba third do* 
(Vibnlar obatroctloti) air entered the ealea abjn- 
dantlT and wltboot any rednetk* ta ralt After 
I boor X ray enmfaattoo ahowed no 
ttnphyaema (aea Fly « Cl Tta doya were aaolfic^ 
indtbe roentyenofrapbk llncfinp ware proeed to 
be cerrett at autopay 

The cxptanatwn for tbeac dlffcrocca in the 
o( loUr I^o/ 

breochUl obstmetion ^ 

nOTitly dtraonmted by Vw ABm Uod 


Ifadonj the ioboUr anlu of tbe bronchial 
tree arm found not to be indepcDdent of ach 
other at the perlpberr aa baa been hitherto 
axmroonJy auppoaed but to be Jofeed to^fcther 
by minute openin** between the alveoli where 
tbe interlobuJar lepta are Incomplete It w« 
dljcovmd that tbm connectiora are utflaed 
to convey air during respiration to and from 
a diviikm of a lobe when tbe broochu* of that 
part li totally obstructed The ftroction h 
termed collateral re^jfratioo. Chin and Van 
Allen and Van ADen and Jong danonstrated 
tn both man and dog that one of tbe rdles 
of collateral respiration Is to prevent atdec 
tails after bronchial obstruction Atelec 
tasis fafled to devekip with total ohitruct»n 
of a lotralar bronchm even after long period* 
of time, whereas tots! obstructloQ of a lobar 
bronchus caosed atdccteils within s* hours. 
Coflatcral resplratlcn wns foci^ to faQ and 
atelectasis to be produced snth lobular ob- 
•tnicttoo only when the perenchyins of the 
free lobules In the same lobe was consobdsted 
from pneumonia or other cause Tbeeibteoce 
of collateral tateriobular connections erpinn* 
well the sltnatloo In regard to valvular bron 
fhtal obstructloQ that has been set forth 
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above, for m lobular obstruction the air r\luch 
enters by the bronchial vahe with each in- 
spiration IS free to leave the obstructed lobules 
collaterally with each expiration, without al- 
tenng the degree of pulmonarj^ inflation, while 
in lobar obstruction collateral escape is not 
provided for the air accumulates, and over- 
inflation results 

Refemng again to the clinical aspects of 
obstructive pulmonarj’^ emphysema, it be- 
comes clear whj’’ the condition has been seen 
only with lobar distnbution Furthermore, 
it is evident that the presence of normal m- 
flaPon of the lung cannot be taken in any 
case as a guarantee of unobstructed bronchi 
Also, the pracPce of keeping the patient from 
undue exertion in breathmg until the obstruc- 
tion IS remov’ed receives theorePcal support 

SUMMARY 

The etiology, symptomatolog}" diagnosis, 
and treatment of obstnictiv'e pulmonar)' em- 
phjsema are bnefli' discussed It is noted 
among other pomts that in all cases which 
have been reported the distnbution of the 
emphysema was lobar Animal expenments 
are descnbed which show that the condition 
can be reproduced in one or more whole lobes 
of the lung but not solely m lobular divnsions 
The latter fact is accounted for b} reference 
to collateral respiraPon Collateral respira- 
tion IS explained and its general significance 
IS discussed Other expenmental data are 
recounted to bnng out additional character- 
istics of obstrucPve emphysema, particularly 
the fact that the ov^ennflation of the lung is 


proportional to the depth of breathing and is 
not otherwise progressiv^e The relaPon of 
these facts to dinical diagnosis and treatment 
of the condition is indicated 
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CARCINOMA OF THE GALL BLADDER AND BILE DUCTS' 

F STMtR JUDD MJ) FACS Rocicrm Ucwtw* 


F ROil 1907 to 1930 indittlve 32»365 
openitioM were performed at "Hie Mayo 
Clinic on the bUddcr and bOkiy 
trace In iSA^^ of these caae* rtonei were 
present dthcr In the gaH bladder or tn the 
dneta. In the tn me period 3 1 1 operations were 
performed for malignant conmtwns of the 
gall bladder or dads too of the caronomata 
were In the duds, and ai» were primary In the 
gall bladder The Inddence of mahfnactCT In 
the gall bladder or duds in the cates In wmeh 
operatioo was performed for any coocBtion of 
the gall bladder or bfllary ducts was per 
cent 

AQE AXD SEX 

In our aeries of tii cues of primary card- 
Bonia of the gall bladder 137 (74 per cent) oc 
e nn ed among women Zoher reported 71 9 
per cent tmoog women Naunyn 83 percent 
and In Mtaaera tenet of 98 patients 75 were 
womm. SmitUet reported a greater freqooicy 
In men, the proportion being 16 to 7 

Cardnoma of the bOe ducts It more enmmon 
tnuxig mile patients, although the difference 
Is not *0 marked FIftv-dght of our 100 cases 
(58 per cent) occurred amoM men In Rol 


(58 per cent) ocoirrecl aroonr men In Rol 
lerton t scries of 90 patienU with cardnoma of 
the bile ducts, 55 were malet and 35 were 
females. A limllar Inddence was rqwrted bv 
Devic and Gallavanhn who fonml the coodl 
tion In 30 males and 16 females. 

The average age of our 3 i»PitienU was 57 i 

i-esiv There Is no tppredsble difference in 
the age at whkh cardnoma of the gall bladder 
and of the extrihcpatk docU is ohserred. 
Both oernr most frequently between the ages 
of JO .«i 70 >-«™. Of th= 3 <> "9 

locUtiKo b) doodt* from Out period ™ 
Jlollon 40 to 

™n.6toPCTCrilt Tbt 3'outijat ptUtut im 

u»lthtoUat ;8^ 


CUKTCAL PICTUai 

There Is no distinct dlnlcal picture of car 
dnoma of the gaff bladder or of the hllary 
ducts for the symptoms presented are 
pendent to a great extent on the situation of 
the ksKiQ its extent and the changes a»o- 
datedwithit The roost frequent complaint b 
of jaundice, which In contiadhtlDction to 
jtondke caused by extrinsic mechanical ob- 
ftroctioo of the bOe ducts, fa usoslly assodited 
with pain. Va^e gastric symptoms, charac 
tcriteri by bdehmg bloating or rnUder forms 
of mdigeatioo are frequently complained of 
Pahi It duedy fn the nght upper abdoen fn aJ 


quadrant. pain may be projected to the 
bad:, between scapnlie or to the right 
ahooldex and in some lostances It extendi 
•ocas the ahdoofe) to the left ride. Freq ue ntly 
It originates in the ej^gastriom, and fa rimh 
lariy projected. It mar be in the 

low jxntioo of the abdomen oc In the right 
side oi the thorax, but reUtlveiy rarely 'Hje 
p«in has DO dehnite relationship to meals, nor 
IS there any definite relatiooshlp to the quality 
Or quantity of food Pain at night ii rare 
although if the condition la aiK^tcd with 
cholelithlsris, there may be some noctaroal 
dlstreat Morphine Is not Infrequently re- 
quired to relieve the poln perticulsrly that of 
typical biliary colic, which undoubtedly fa ■ 
result of the presence of stones rather than of 
the malignant process per sr Changiog the 
poctoie, and the application of exter^ heat 
to the regwo, are of httie benefit In any case 
Tjrn gieaui has dl Tided cases of malignancy 
of the gall bladder Into a bOtaiy form char 
icterfzed by belching abdominal cramm, dys- 
pepsia jaundice, presence of an abaonunsi 
m—a , and fever and an hepatic form, of In 
iWioTiioiMet abort daiatloTi and accortipanJed 
byTagueabdomlnal paJr^^ wcaknrw diarrbtra 
orcoMtipation, rapid enlargement of the IK-er 
and occxsknal slight jaundice. RoUeston dl 
Tided such cases Into tboae In which the symp- 
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toms are associated with pre-existing chole- 
lithiasis those in ivhich the s}Tiiptoms are due 
to the local effects of the disease, and those in 
ivhich they are due to invasion of adjacent parts 
by the groivth, and to metastasis in the liver, 
peritoneum, and elsewhere 

According to our experience, if the lesion is 
in the co mm on bile duct, the onset of symp- 
toms IS msidious, and the first sj-mptom gener- 
ally IS jaundice, which is usually accompamed 
by pain The clmical picture is then one of 
obstructive jaundice, and vanes with the situa- 
tion of the growth and other associated condi- 
tions, such as infection, stones, or pancreatitis 
There may be a sudden onset of rather typical 
bihary cohe, which would suggest an impacted 
stone, but which may occur even in the absence 
of choledocholithiasis, associated cholangitis 
or pancreatitis Infrequentl}" there are chills 
and fever, and a history^ of recurrent attacks is 
not uncommon 

In the 312 cases, the duration of the symip- 
toms concenung which the patient complained 
in most cases w’as less than 6 months, and in 
one-half of these the symptoms had persisted 
for 2 months or less In the remainder of the 
cases there may have been considerable dis- 
tress m recurrent attacks for a penod of y ears, 
but these w ere undoubtedly' due to associated 
conditions rather than to the lesion m ques- 
tion The degree of jaundice was usually 
marked, the concentration of bilirubin often 
reaching as much as 35 to 40 milhgrams in each 
100 cubic centimeters of serum A definite 
chnical diagnosis w as exceedmgly difficult 
W J lUay'o has mentioned the following 
points in connection with clmical diagnosis of 
malignant neoplasms in the gaU bladder a 
hard tumor m the region of the gall bladder, 
absence of rigidity' unless the pentoneum is 
involved, progressive loss of flesh and cachexia, 
a nodular tumor if the Iner is involved, and 
jaundice if the ducts are inxohed In our 
senes of cases, how ever, a palpable tumor in 
the region of the gall bladder was obseiw'ed 
relati\cly infrequently, and most often the 
clinical diagnosis was cholecystitis with chole- 
lithiasis 

1 he importance of early diagnosis cannot 
be oxcrestimated Pallin recently anahzed 52 
lases of carcinoma of the bile ducts ' Anas- 



Fig I Carcxnoma of the cj sue duct mth obstrucUon of 
the coDimon duct. Cholelithiasis One stone impacted in 
the cj-stic duct- 

tomosis was done in 9 cases, and in 7 the ducts 
were drained Twenty -fix'e of the 31 patients 
who were operated on died almost immedi- 
ately In one-half of the cases, deaths were 
attnbuted to postoperatne hiemorrhage, and 
2 to anuna Injury from the bile in the blood 
was responsible for iS of the 25 fatahties 
Pallin stated that danger from iolErma is 
seldom great until the jaundice has persisted 
for from 3 }^ to 4 weeks, and concluded, there- 
fore, that operation should be performed m 
not more than 3 weeks after sex ere, persisting 
jaundice has been suspected of ansing from 
malignant disease 

SURGICAL TREATMENT 

A satisfactory' method of dealing xxnth cases 
in which caranoma of the gall bladder or 
biliary ducts is suspected is to institute an 
immediate short penod of observation in hos- 
pital Dunng this time duodenal drainage is 




rtpetted eflorti •! duodenal drunt^ aod if 
the concentimtkin of »CTum btlinibin mualiu 
itflUofiuy oc thow* iny teodency to Increoe. 
tVii t complrtc btU*ry ocduricm h*3 occurrol 
bftloglcal dfdoctioa, and Immediate opeialioo 
must be done to re-estaHlsh adequate flow of 
bile On the other hand, It bile b oblalued 
thnxigb the duodenal tube, and tbe coacov 
tnUoo of aerum bilinibin ibowa a tendency to 
decreajc operation may be portpooed nntfl 
the \iltte for aeTum Wlimbln has become low 
and constant and the gcncnd condilioo of the 
pwtient b as tttbfactory as possfWe. 

Tbe sartlcBl treatment of patients with 
jMllmuit aiKM ol the g»Il 
dSSlicillKriiolllitl™"'*'!'™' Ofthe3'» 
cue. itoiEtd I" till ittio. eiI***W7 °P^ 

“with removal Of a small ht o( lU^ 

diarnoab In a few cases, was only surji^ 

pnxtd^ carded out In 171 (55 « 

fn 59 cases It was possibie to remove tbe gall 


bladder In 4s cases cbolec y it o st omy only 
was done and in 9 the ^1 bUdder was re 
mored and the common bfle duct drained at 
the tame time Anastomosfa was made In 17 
cases In the majority of them, cholecyst 
gastrostomy was earned out dwlecyitaoo- 
deoQstomy was perfomied In 9 and 

cfaolecyitjejuiioatomy b i case The Tnpills 
ol Vatcr was resected b 3 other instances. 

The type of surgical treitnrat bdicated 
depends entirely on tbe ritnation and eitent 
of the growth. Immediate establishment of 
biUary drainage b caaentiaj and should be 
carried out before radical roection It at 
tempted. A good example of what one may 
accomplish b given b a case of cardnoma of 
the ampulla of \atcr which was ohsen,Td 4 
yean ago The fint operation in this case 
consbted of cboledocfaostomy with drainage 
€»f the common bile duct for a period of s 
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Tig 4 Caranoma of the gall bladder, mth metastasis 
to the h\ er Ocdusion of the cystic duct and the common 
duct Cholelithiasis 


months Transduodenal resection of the am- 
pulla was then done Unfortunately, there 
w as recurrence at the site of the ongmd lesion, 
and obstruction to the biliary flow necessi- 
tated cholec) stgastrostomy The recurrent 
lesion continued to enlarge and finally pro- 
duced duodenal obstruction, so that a fourth 
operation was necessary , at which time poste- 
nor gastro-enterostomy nas performed The 
final flow of bile m this case, therefore, was 
through the gall bladder and into the stomach 
where it united with the food, and from the 
stomach through the gastroentenc stoma 
Early lesions in the gall bladder, of course, 
necessitate cholecystectomy' Rather early' 
metastasis occurs if the lesion is confined to 
the gall bladder, for the ly'mphatic drainage 
from this I'lscus is profuse Springer adi'ised 
for middle-aged persons who have complete 
and persistent obstructive jaundice, that 
cholecystenterostomy be performed first Rad- 
ical resection is performed after 4 or 5 weeks if 
such a procedure is possible 

Caranoma of the cystic, common, or he- 
patic duct may be treated by resection of the 
inioKed parts, or by the palliatne procedure 
of establishing biliary continuity by' means of 
one of the methods of biliary intestinal anas- 
tomosis Cholecy stostomy only may be done 
to Tehc\ e infection and to decrease constne- 
tion in the duct below by lessening the spasm 
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Fig 5 Photomicrograph of a secuon of the wall of the 
gall bladder illustrated m Figure 4 Diffuse infiltration bi 
islets of adenocaranomatous tissue which has a marhedlj 
in»-asiie character (X150) 

CALCtfU AS ETIOLOGIC.A.I, FACTOR 

As httle 15 known regarding the cause of 
mahgnancy of the gall bladder and the bile 
ducts as IS known of caranoma in general The 
frequent assoaation of gall stones wnth malig- 
nancy of these structures (Figs i, 2 and 3) 
has led many' writers to believe that the chief 
causal factor is local imtation In the 212 
cases of carcinoma of the gall bladder that are 
re\rewed in this report, stones were present in 
137 (64 6 per cent) Interesting evpenmental 
work along this Ime has been done b\' seieral 
obsen'ers 

Kazama was the first to insert foreign bodies 
into the gall bladder in order to produce 
caremoma He expenmented on the dog 
rabbit, and guinea pig Of the foreign bodies 
which he used, some had a purely mechanical 
action, among these were stones, sutures, and 
pieces of \ esicular mucosa He obtained from 
his research only the know ledge that by insert- 
ing small stones in the gall bladder of the 
guinea pig, in a relati\ely short time, papil- 
lomatous formations and adenocarcinomata 
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d. Crwtecliao cd tb« bm Unocb ncke bchxt- 
Inf ordaim ol iba pU Uadder lod whtpfe eatutatk 
(mkbi In tbe lhr«r 


with mctiitlib could be prochicecL In the 30 
■ niTTttta be prodoced 4. turnon, with meUsU 
bU In the tbondc will, the intadne, and the 
UvCT From thii he corvdoded thit the gaB 
bladder ol the ^nea pWg b an decthre organ 
for the study 01 experimental carcinoma. 

Ldtch confirmed the rwolt* obtained by 
Kaxama and reported m detaO hb ometi- 
eneau He Irncrted In guinea p<g», cafcnlL 
«m«n sterikzed ctonea, aM peQets of tar Of 
35 operated on t dkd quickly of 

banorrhage, 17 <£ed after a period of 1$ days 
to a year and 15 bved even after 15 montha. 
Ranla of necropsy of i guinea pfga are Olot- 
tratlve of the oaoM found. A year after 
inBOtion of the calcoKii the gaB bladder of one 
■nimal waf much thickened and adherent to 
the liver tod micn*coplcaIly there was a 
layer rich In In which were buried tnbolar 
formatlona. At other points tubules were 
large, sometimes Irregular and covered with 
several layers of kmg cylindrical cdb. In the 
second ■nlmul examined also 1 year after in- 
sertion of a small stone, there were perivasen 
lar adheskms to the lircr to the Intestine and 
to the omentum, and the gall bladderwas 
transformed Into a thick mast blicrotc^ 
ally the waU was CD\Trcd with cpUhebum 
wWch had proOf crated Inward Into dew cot 
D cctive tissue At certain points the epitbe- 
bum tooditd the rolcolir avlty uxi wu of 
Uu. pavraoit t>-pe ”^1“ 

™^ti.ted with cudooiMtM ceD^ 
Leitch eChnlted th«t bo toond cwtdiKwiatom 
Icrionl In 8 gnlnew pl*»- , ,1_ 

lUiiow Intmducod a 

] . m -wl. of csrdnocnats of the gill hlad 

S^X^nSSS^t the dcub uion 



F%. r Cutbocn of fsn tiilttir wtlk hiiJw W 
tbe f-w-^ uid bc^Aik da^ UeUMub to tb« Im 
mibud i of tbe Drw sod Wslad dso d ts i l ekit. 


from s omnnnatocs gall blsdder were radb- 
active, and be thought that thb ndio-acUnty 
was the cause of the carcinoma. Delbet and 
Godard have undertaken to verify the coa 
cxptioQS of Bariow Calculi were taken from 
t>i* cardnoEDatous veddes of human patients 
and were submitted to exami nation by 1 a 
B oide who was unable to dbeover any radio- 
actinty However these two obserras be- 
lieved that other Indeterminate factors may 
give to these calculi a peculiar cancerigailc 
power In order to verify thb they undertook 
two leria of comparative ciperunents. In 
one sCTies, calcuh taken from gall bladders of 
man some cardnomatoui and others not 
were inserted In the btadders of guinea pigs. 
In adefitioD part of the pigs of eau aeries was 
snbmlttcd to injedloQ of tar Hbtologlcal 
study of these gall bladders after raring 
lengths of time, failed to produce the charac 
tciistk picture of cardnoina, and tbe cofuriu 
skiD that these two obserreri have made faQs 
tocoofirm the findings of Kaxama and Leltch- 

pvniOLOOt 

According to Ewlog cardnoma of the gall 
bladder appears in three main forms (i ) rfl 
lom, papillomatOQS, or fungitlng (j) gdat 
inous, and (j) dlfTase fbt and infiltrating 
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Fig S Caranoma of the gall bladder, with metastasis 
to the li\ er Obstruction of the common duct bj caranoma 
Cholelithiasis 


The disease first appears as a papilloma, or as 
a flat induration, or an eroded ulcer, and the 
situation IS usually at the fundus, the neck, or 
at the cystic duct The papiUary form grows 
out into the bladder as a coarse, tnllous, or 
solid fungating mass which eventually dis- 
tends and completely obhterates the lumen of 
the gall bladder Accordmg to this observer 
early papiUaiy' tumors are rareljr seen, but 
may appear as fragile, \t11ous, or vartj' 
growths m a distended cavity These maj’- 
grow along the cjstic duct into the hepatic 
ducts or into the common bile duct 

Gelatinous carcinomata infiltrate the wall, 
fill the camtj of the gall bladder, and early 
metastasis to the liver or direct extension oc- 


hig 9 Photomicrograph of a section of the bed of the 
gall bladder shown m Figure S IrregularK arranged and 
shaped cells, some are arranged m structures which roughb 
simulate acini Numerous mitotic figures (X 140) 

curs Kaufmann stated that, disregarding the 
stomach, the gall bladder is the most common 
source of gelatinous carcmoma Infiltrating 
tumors ongmate m the submucous tissues or 
as an ulceration m the mucosa The wall of 
the gall bladder is infiltrated at an earh 
period, and becomes greatlj thickened and 
contracted Accordmg to Rolleston, the ma- 
jonty of infiltrating tumors are of the scir- 
rhous tjTie, con^ erting the gaU bladder into a 
hard, contracted mass, vnthout appreciable 
mcrease m bulk, extension to adjacent \nscera 
IS not uncommon Metastasis is usuallj to the 
h\er (Figs 4, 5, 6, 7, S, and 9), abdominal 
nodes, and pentoneum Beadles and est 
have described extensive enlargement of 
mediastinal and supraclamcular nodes War- 
thin stated that metastasis to the suprarenal 
glands may give rise to cutaneous pigmenta- 
tion, suggestmg that of Addison’s disease 
Bland-Sutton stated that carcinoma may 
anse in the epithelium in an\ of the bile ducts 
m the liver, but that it more commonly anscs 
in the excretorv apparatus than in the intra- 
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bcp«tic system YMien the (Skim tiisct in 
the mull Intrubepetlc dacti, It b, for pimc 
tk»l purpose*, pdnury cudoom* of the llvtr 
Accawding to ltd* observer c*rdiiomft of the 
excretory appersto* of the liver li frequently 
seen in the nepttic duct at the Juncture of the 
hepatic and cominon bQe ducta In the com 
DKin doct, and In the ampulla, but it arise* 
with greater frequency In the gdl bladder 
In 1931 MagDun and Reniuw reviewed 
the can of m^gnant neoplana In the gall 
bladder that had been obaerred fn The Mayo 
Clinic ilnce 1907 Wthln thh penod primary 
malignant growtha, coofimxd by patholo^c^ 
exandnatki^ occurred la S4 case* Of these 
81 were caronomata, i waa an ^thdloma 
and I a lymphosarcoma. The following year 
Reoihaw rrdewed the casei of cardnoma of 
the cztrahepatlc bik duct* during the *ame 
period a* that of the preicedlng study In »o 
case* the dlagnosli of primary caremoma of 
the bOe ducta wa* connfmed by pathological 
ezuninatlon at The Mayo Clinic. Eight of 
the cardnoioata were of the adenoeoatoua 

3 ie a of the papfllaiy type, and all had 
irmfuf coboioil, ot fpberoldal ceB*. GruaS' 
ly they Taried from the annular coutdetisg 
type to the dat <£iTQ*e and occaafonally 
vflioo* type. 

In tic aerie* we are *todjing, malignuicy of 

the gall bladder was definitely proved fn 165 
Carcinomata occurred In 140 caiea, i 
of which were definltdy described a* being of 
the colloid type. A combination of *qiiani£)u» 
ceh epllheDoroa and adenocarefooma occurred 
In 15 a papDlarv form of ideoocar 

aooma In 5 case*, and •quamoui ccU «jhhe 
lioma in 4 case*. As In the cases previously 
reported by Magoun and Renshaw the 
fondos wa* do more frequently fn>-DhTd than 
waithepeHia. In one additional case lympbo- 
sarowna fniolved both the /nodoi and the 

^A^ In our sene*, In 51 ca*c*thedlagDo«* 

of p^ary carcboma of the 

esM the ocomed in the common duct 
the dlagoosU in all of these casa ^ 


In nature and amthcT papillary Caidnoro* of 
the hepatic ducts occurred In 8 caiei, i of wtkh 
was papillary and In 7 case* the growth* tn* 
from the cystic duct all of wldai were caid- 
Domata, 

In 19*7 ebber made an efloit to deter 
mine a relationship b et we en the length of life 
of patients after opmtioD and the grade of 
malignancy of primary cardnomati of tie 
gall bladder* that were rem'r.Td Thirty c**e» 
of piimarv carcboma of the gall biadder were 
•ti^ed but 4 of the patients died in hospital, 
leaving 16 for further inveatlgatloa. In n of 
thcac in which the growth* were graded 1 or 
less, the patient* livri *n avenge of j yean 
and 10 month* after operation Fourteen 
paUenU with caranocnata graded 3 or more 
hved an average of only 4A mociths. Of u 
tumora graded t or less, 4 were found at 
opeisdot) aaaoedated with growth* or nricro- 
•oop5c<videsiceofci1ai*»onorroet**taiii. Of 
14 tumora graded 3 or more 13 weit found at 
opmUon to be a»odated with dmOar evi- 
denca of erteuton or meifutas*. Of aQ ctsei 
of cardooma of tie gaD bladder and biliary 
duct* observed In The Mayo Chnlc, 65 per 
cent of these in which tie ndraeii has 
•ubjeaed to grading bare been graded 3 oe 
more 

BcaouaY 

A pflthologicai and dfrucal itody of *11 
case* of primary mabgnancy of the gall Nad 
der and ico cases of maUgiiancy of tie extra 
hepaUc beltary ducts, hu be« presented. 
This repmenta 14 per cent of all cases in 
which operatkiD for lesions m the gall bladder 
or bOlaxy tract were performed during the 
same period as that r ep res en ted by the cases 
atudled. Of cases of cardnoma ol the gall 
bladder 74 per cent occurred in women- Of 
mars of cardnoma of tie bile ducts, 51 per 
crot occurred In loen The average *« o! out 
entire 311 patient* was 57 i yean. Seventy 
thre- per cent of them were between the ages 
of 30 and 70 yean. The youngat patient 
obfcrved was >3 years of age and t^ oldest 78 

The dmtcal ^dure of carcinoma of the pH 
bladder or biliary duct* Is not distinct and de- 
pend* entirely on the lituibon of the Icnon 
andon awndated condition* such as Infection 
tie presence of stones, and ponoeaUtU The 
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majonty of patients present sjrmptoms of less 
than 6 months’ duration However, m many 
instances symptoms persist for many years, 
and, dunng the whole penod, disease of the 
bihary tract should be suspected Of the 
sj'mptoms, the most frequent is jaimdice asso- 
ciated with pam in the nght upper abdommal 
quadrant 

The surgical treatment of caranoma of the 
gall bladder or bihary^ ducts may be palhative 
or radical Exploratory operation only was 
possible in 55 i per cent of the 312 cases 
Cholecy'stectomy n as performed in 59 chole- 
cystostomy in 42, cholecj'stectoray and chole- 
dochostomy^ in 9, and an anastomotic opera- 
tion in 27 

Stones were present in 64 6 per cent of the 
cases m this senes m which the gall bladders 
were the site of malignant growths Carci- 
noma occurred m 140 cases squamous cell 
epithelioma and adenocarcinoma in 15 cases 
a papillary' form of adenocaranoma in 5 cases 
squamous cell epithelioma only in 4 cases, and 
lymphosarcoma in i case of 165 lesions of the 
gall bladder which i\ere proved to be malig- 
nant Of 52 lesions of the bile ducts, all of 
^^hlch vere proved to be mahgnant all were 
found, on histological exammation, to be car- 
cinomata, and the common duct uas the most 
frequent site In our senes, 65 per cent of all 
growths vhich were graded pro^ed to be of 
grade 3 or more Of patients with tumors of 
the gall bladder graded 3 or more, m Web- 
ber’s senes, the aierage length of life was only 
4 8 months Carcinoma of the ducts or 
ampulla usually' imposes a still more senous 
prognosis 

Whether stones may' be an etiological factor 
in the production of malignancy of the biliary 
tract IS not known The high mcidence of 
stones in associauon with this condition, bow- 
er cr cannot be discounted and presents an 
important factor in deciding for or against 
their remoral rvhen first obserred 
The importance of early diagnosis of malig- 
nant lesions of the gall bladder or biliary ducts 
cannot be or cremphasized Since it is impos- 
sible to recognize a disUnct clinical srmdrome 
which mar accompany mahgnant inr asions of 


the biliary tract the condition should be kept 
in min d, m order that treatment may be m- 
stituted w'hde the disease is temporarily' 
controllable if not curable 
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CLINICAL SURGERY 

FROM THE SURGICAL CLINIC, UNIVERSITY OF TUEBINGEN 

SPINAL ZONE ANAESTHESIA 
Pl.\ced at Well ant) Dosage Intjutdualla Graded ' 
PxorassoR Doctor MARTIX KIRSCHXER, Tctbcsgen, Gerilava 


W HILE spinal anasstliesia is the method 
of choice in operahons upioa the lower 
ertremities, it is withm the abdommal 
cavity that it becomes the ideal procedure, unap- 
proached by any other method because it affords 
unparalleled relaxation of the abdommal muscles, 
a quiet state of the patient, and an almost com- 
plete absence of postoperati\ e complications 
Unfortunately, this mherentli splendid method 
has been thus far regarded as a hit or miss pro- 
cedure It has not been possible to control the 
extent and the depth of anesthesia HTule the 
anesthesia begins m the caudal spinal roots, it can 
be made through the mcrease of the dose or 
through the increase of the \olume of the soh ent 
or through changmg the pomt of the spinal punc- 
ture to spread cramalward One cannot, howei er, 
control either the le\ el to be reached wi thin the 
dural sac or hold it at the level attamed In one 
instance the ansesthetic solution will not spread 
suBBciendi high cephalad and thus an mcomplete 
anesthesia maj result, while m another it ma} 
spread too high and cause respirator) disturbances, 
a fall in the blood pressure, and collapse 

Still another shortcommg ma\ be mentioned — 
the relativel) great differences m the sensitii eness 
of indmduals to a calculated dose, a fact which 
must not be disregarded Each piatient is gi\ en a 
predetermined a\erage dose which ma\ pro\e 
unnecessanl) large m one case producing toxic 
SNTnptoras or death, or it ma) proi e too small m 
another case resulUng m unsatisfactoiw anresthe- 
sn The dose will be exacth nght for onl) a small 
proportion of cases 

The recentli de\ eloped method of Pitkm has 
not obiaated these disadiantages The statement 
that spmocaine onl\ because of its lascositi and 
lighter specific grant) n lU spread cramalward or 
caudalward when introduced mto the dural sac, 
dcpendmg sold) upon the position of the patient, 
IS incorrect as an)-one can at any time demon- 


strate upon a s)-stem of glass tubes Spmocaine, 
when mjected mto the dural sac, can be seen to 
spread more often eienly to both sides without 
separatmg out because its specific grant)- is differ- 
ent from that of the spmal flmd I have not been 
able markedl) to influence the spread of anresthe- 
sia m patients ather through the eleiation of the 
pel\-is or of the upper trunk Were the proposi- 
tion of Pitkm correct, it would certainl) appear 
too dangerous — if onl) m the new of the \-ana- 
bflit)- m spmal curratures — to depend, for the 
spread of so potent a solution, upon placmg the 
diseased part or the entire bod) for a few mmutes 
m an axactlv prescnbed degree of mchnation 
Pitkm’s method does not discuss the quKtion of 
mdindual dose. 

We are using a new method of mducmg spmal 
anaesthesia by means of which the anassthetic 
solution can be placed at will m a definite segment 
of the spmal cord and main tamed there, and m 
which the dosage is regulated to the mdindual 
patient much as it is m ether inhalation narcosis 
These two conditions are am\ ed at m the follow- 
ing wa\ 

I With the patient placed so that the head is 
low and the buttocks are elei-ated a spmal punc- 
ture IS done and a certam amount of cerebrospinal 
fluid is removed and replaced b) an equal a olume 
of air The air bubble collects in the highest por- 
tion of the dural sac withm the sacral bone An 
anaesthetic solution, which is lighter than the 
cerebrospmal flmd and bemg od-hke is not misci- 
ble wnth It IS mjected mto the dural sac The 
flmd will naturall) collect and take its place be- 
tween the cerebrospmal flmd and the air bubble 
Because it is lighter than the cerebrospmal fluid 
It cannot spread cephalad and it cannot pass 
toward the sacrum because of the lighter air 

In Anew of the fact, howeA er, that 5ie separation 
mto three laAers — the cerebrospmal flmd, the 
antestheuc charge, and the air — will take place 


'Trocflited bv Dr Gca-ye HaJpcrm, 
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W HGCLE spinal anassthesia is the method 
of choice in operations upon the lower 
extremities, it is withm the abdominal 
canty that it becomes the ideal procedure, unap- 
proadied by any other method because it affords 
unparalleled relaxation of the abdominal muscles, 
a quiet state of the patient, and an almost com- 
plete absence of postoperative comphcations 
Unfortunately, this inherentlj splendid method 
has been thus far regarded as a hit or miss pro- 
cedure It has not been possible to control the 
extent and the depth of ansesthesia I\Tule the 
anaesthesia begins in the caudal spinal roots, it can 
be made through the mcrease of the dose or 
through the mcrease of the volume of the sohent 
or through changmg the pomt of the spmal punc- 
ture to spread cramalward One cannot, however, 
control either the level to be reached wi thin the 
dural sac or hold it at the level attamed In one 
instance the anssthetic solution will not spread 
sufhcientlj high cephalad and thus an mcomplete 
anajsthesia ma> result, while m another it may 
spread too high and cause respnatoiy- disturbances, 
a fall in the blood pressure, and collapse 
Still another shortcommg ma) be mentioned — 
the relaUvel) great differences m the sensitiveness 
of indmduals to a calculated dose, a fact which 
must not be disregarded Each patient is given a 
predetemuned average dose which nia\ prove 
unnecessanli large m one case producmg toxic 
snnptoms or death, or it mai proi e too small m 
another case resultmg m unsatisfactory anesthe- 
sia The dose will be exacth right for onlj a small 
proportion of cases 

The recentl} developed method of Pitkin has 
not obinated these disadi-antages The statement 
that spmocaine onU because of its nscositv and 
lighter specific graviti will spread cramalward or 
caudalward when introduced into the dural sac, 
dependmg solelj upon the position of the patient, 
IS incorrect as anyone can at an} time demon- 


strate upon a s}'stem of glass tubes Spmocame, 
when mjected mto the dural sac, can be seen to 
spread more often evenly to both sides without 
separatmg out because its specific grant} is differ- 
ent from that of the spmal flmd I ha\ e not been 
able markedly to influence the spread of anresthe- 
sia m patients either through the elevation of the 
pelvis or of the upper trunk Were the proposi- 
tion of Pi tkin correct, it would certain!} appear 
too dangerous — if onl} m the new of the x-ana- 
bility m spmal curvatures — to depend, for the 
spread of so potent a solution, upon placmg the 
diseased part or the entire bod} for a few mmutes 
m an exactly prescnbed degree of mclmation 
Pitkm’s method does not discuss the question of 
mdindual dose 

We are usmg a new method of mducmg spmal 
anaesthesia by means of which the anEesthetic 
solution can be placed at will m a definite segment 
of the spmal cord and mamtamed there, and m 
which the dosage is regulated to the mdindual 
patient much as it is m ether inhalation narcosis 
These two conditions are ami ed at m the foUow- 
mg wa} 

I With the patient placed so that the head is 
low and the buttocks are elemted, a spmal punc- 
ture IS done and a certam amount of cerebrospinal 
flmd IS removed and replaced b} an equal \ olume 
of air The air bubble collects m the highest jxir- 
tion of the dural sac withm the sacral bone An 
anaisthetic solution, which is lighter than the 
cerebrospinal flmd and bemg od-hke is not misci- 
ble wnth It, IS mjected mto the dural sac The 
fluid wiU naturall} collect and take its place be- 
tween the cerebrospmal flmd and the air bubble 
Because it is lighter than the cerebrospmal flmd 
It cannot spread cephalad and it cannot pass 
toward the sacrum because of the fighter air 

In new of the fact, howex er, that the separauon 
mto three Ia}ers — the cerebrospmal flmd, the 
anaesthetic charge, and the air — will take place 


^Tramlated by Dr C torge HaJpeniL 
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more anastheUc if necessar>', thus securmg the 
desired depth of anaesthesia m stages and giving 
each patient the minimum amount of the drug, 
neither more nor less' We thus secure (3) con- 
trollable spinal zone anasthesia with mdvBid- 
ually determined dose! 

apparatus' 

To achieve these ends one requnes special 
apparatus The prmcipal instrument is a double 
sjTinge (Fig 2) consisUng of a larger barrel of the 
capaatj of 50 cubic centimeters for air and of a 
smaller barrel of 10 cubic centimeters’ capacity for 
the anaesthetic solution The outlet of both bar- 
rels IS umted bj a crosspiece Each is provided 
with a stopcock at the loint with the outlet of each 
barrel reachmg bej ond the stopcock The e^trem- 
itj of the larger barrel expands m the form of a 
triangle so that nothmg can be attached to it To 
the end of the smaller sjnmge a tube armed with a 
bayonet metal piece ma} be attached To the 
other end of the tube is attached the spinal punc- 
ture needle The stopcock of the larger barrel 
controls (t) its own outlet and (2) that of the 
crosspiece The smaller sitinge stopcock controls 
(i) Its own outlet and (2) the connection between 
Its outlet and the crosspiece By turrung the cock 
one can therefore connect the larger barrel with 
the outside or u ith the puncture cannula or m the 
second place one can disconnect the smaller barrel 
from the cannula 

The piston of the larger barrel runs m a spiral 
groove and can be slowlj moved bj turning the 
screw The piston of the smaller barrel is freeU 
movable but can be set bj means of a screw 
attachment so as to make it impossible to expel 
more than the desired amount of its contents 

A rubber tube 20 centimeters long is attached 
to the smaller sx-rmge b> means of a ba> onet stopp 
cock Close to the other end the tube is mter- 
rupted bj a short glass tube and at its end is 
armed with a ba\onet-hke metal piece which is 
prolonged as the special puncture cannula The 
tube IS strengthened at all jomts b> metalhc bands 
guardmg it against slipping even under consider- 
able pressure The special puncture cannula is 10 
centimeters long, has an outer diameter of i i 
milhmeters, and tapers o 5 at the bevel of 4^ 
degrees It is armed with a lateral opening just 
above its point 

The pistons, the stopcocks, and all of the jomts 
are waterUght so that no air or fluid can escape 
To make them ev en more secure all the jomts after 
boiling arc greased w ith sterile vasehne before they 
are used Because of the great importance of its 

* 3rade bj the Jettcr Setcerer Companj* 
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bemg leak proof the entire svstem should be 
thoroughly tested from time to time underwater 
Failure to do so is hkelj to lead to poor results 

TECHNIQUE OF rsDUCIN'G SPINAL AN'iESTHESIA 

The method is earned out m the followmg 
manner The patient receiv es o 05 gram of epbe- 
tonin (iXIerk Dormstadt) instead of morphine 
just before the induction of spmal anresthesia In 
the case of an abdominal operation a vasano 
suppository (Schenng-Kahlbaum, Berbn) is given 
one hour before This can be augmented later by 
a subcutaneous injection of vasano should nausea 
ensue A table is set np for the antesthetist as 
follows (Fig 3) (i) a small dish with alcohol 

sponges for the preparation of the patient s back 
for the spinal puncture, (2) a 10 cubic centimeter 
record syringe with a slender needle for the induc- 
tion of a dermal w heal and the thicker one for the 
infiltration of the mterspmous area, (3) 10 cubic 
centimeters of one-half per cent novocam-supra- 
remn solution for the above infiltration, (4) a 
three edged steel trocar for the puncture of the 
skin and of the mterspmous ligament, (5) two 
special puncture needles, i i millimeters m diam- 
eter, armed with a lateral openmg, (6) a 50 cubic 
cenumeter graduated glass cy Imder for the recep- 
tion of the aspnated cerebrospmal fluid, (7I two 
three rmnute hour glasses wrth an attached stenl- 
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of a special strap A special assistant supports the 
patient and keeps his back flexed The inclination 
of at least 25 degrees must remam unchanged 
during the induction of aniesthesia, during the 
operation, and after the operation imtil theanas- 
thesia has worn oflf' A speaal assistant who 
watches the pulse, respiration, and blood pressure 
and who attends to the wishes of the patient, is 
likewise charged with the responsibibty of keepmg 
the patient in the obbque position even dunng a 
change of posture, as for example when drapmg 
the patient for the operation either on his back or 
the abdomen, or m transportmg him to his bed 
For even a momentary' raismg of the head can 
send the air and the anassthetic charge vith it 
cranialward When the area of operation is con- 
fined to one side of the body, the patient is placed 
durmg the induction of ansesthesia m an mclmed 
position with that side up, for frequently anassthe- 
sia spreads faster to the upper half 
The techmque of mduction of the aniesthesia 
vanes, depending on whether a high ansesthesia 
involvmg the abdomen is desired, or low from the 
s>Tnphysis down The amesthetic solution should 
be directed cranialward from the pomt of entry of 
the needle m the lumbar region For low anaesthe- 
sia the same should be directed caudalward We 
diflerentiate m high anaesthesia still further be- 
tween ansesthesia of the upper abdomen (opera- 
tions upon stomach, bile tracts, transverse colon, 
spleen) and that for the lower abdomen In Ion 
anaesthesia we differentiate between that for ex- 
tremities and that for the penneal region (opera- 
tions upon the prostate, anus, and the perineum) 
a Technique of high spinal ancESthesia Lum- 
bar puncture here is made as high cramalward as 


possible, in order to expedite the placing of the 
solution in the dorsal segment of the cord Because 
of the possibflitj of mjuiy to the cord, however, it 
is ne\ er introduced higher than the interspace be- 
tween the first and second lumbar x'ertebixe 

As soon as the flow of the cerebrospinal fluid is 
established the double sjTmge with the larger 
barrel set at 20 cubic centimeters of air and the 
smaller filled with 10 cubic centimeters of percame 
solution, is attached to the puncture needle by 
means of its rubber tube (Fig 4) From now on 
the S3TTnge is never detached from the needle until 
the complebon of the mduction of the anasthesia 
The stopcock between the large barrel and the 
cannula is opened and the cerebrospmal fluid is 
aspirated into it b\" a backward turn of the piston 
For operations m the upper abdomen (stomach, 
bile tracts, spleen) 25 cubic centimeters are with- 
drawn, while for the anaesthesia of the lower abdo- 
men about 20 cubic centimeters are removed A 
lesser amount will also suffice, a resultmg excess of 
ro or even 20 cubic centimeters of air will do no 
harm 

The stopcock of the large sjTmge is closed and 
the aspiratmg fluid is emptied mto a measunng 
glass Its piston is set at the zero mark so that the 
sjTmge will contam 50 cubic centimeters of air 
The stopcock is tum^ so as to connect the large 
barrel with the cannula From now on the stop- 
cock IS no longer disturbed The lateral openmg 
of the puncture needle correspondmg to an mdica- 
tor at Its head is directed toward the buttocks 

Air is mjected mto the dural sac bj turmng the 
piston of the large barrel Upon injection of 10 to 
12 cubic centimeters of air more cerebrospmal 
fluid IS aspirated bj tummg the piston m the 



Fig 7 tddiuonal injection of air has forced the char 
into the region of the lower thoraac c ertebrre The cram 
hmit of the anrc,theUc zone as tested by pinpncks has bet 
demonstrated to be at the let el of the nacel 
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Now 5 more ct±4c c«s timet en of air are Injected 
In ords to raise the fluid level somewhat rtlgber 
cxanialwajid In this way “a shot 5«id bprepared 
for the pianxneat of the anassihetk charge In 
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latcnl cabling of the ■•^nn iiU b t iiro e d oamal- 
ward. Now the pbtoc of the syringe b 
premed forwimi fairly firmly down to the catdi, 
crpeDisg the t cubic ceothneten oi the ases- 
ibcik charge eraiualwajd (Fig 6) We deikaste 
thb maneuver by thecomba live term ‘'^d shot 
Inusedkttiy after the stcppco^ b l e r e ii ed and 
lo or 7 cubic ceadmeten cd air are added depend- 
lag upoQ whether falgfa abdocrdnal or low aUocB- 
InL aruestheiia b dodred. At liit tUft tkt m 
MtTiM ttfntM Iht larp rmiigt aarf !*• «c 
it bared ^ tan*fji| tkt sufetek tf tki rmtStr 
twiMft That b very Impirtant for otbcnrbe 
eforing the mwrlrrg period of waiting the asjcs- 
thetlc fluid Of the air ouder preasnrewiQ flow back 
Into the brre eyfinder The fluid contents of the 
■malJer are no* aflectrd iy It A three 

nunule bonigtaas b ncm act up 
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F15 II Position of the anaisthetic charge and spread of anajsthcsia in lower ex- 
tremities anesthesia 


During the “head shot” the percaine charge is 
projected cramalnard from the puncture needle 
It does not' spread cranialward because of its 
lighter n eight" and because it is not misable n ith 
the spinal fluid the special ansesthetic solution is 
smmmmg on the liquor lev el The added injec- 
tions of air send it still farther into the thoracic 
segment of the spinal cord, thus initiating the 
paralysis of the corresponding spinal roots (Fig 7) 
The roots v\ hich he above or below the anresthetic 
charge remain unaffected 

We w ait full 3 rmnutes w ith the position of the 
patient and of the apparatus unchanged, at the 
end of which time the upper limit of skin anaesthe- 
sia to pinpncks IS tested If the aniesthesia has 
not progressed far enough cramalward, which is 
commonly the case, 5 more cubic centimeters of 
air are mjected after rev ersal of the stopcock of the 
small sjTinge This has the effect of sending the 
anaesthetic charge still further cramalward The 
stopcock IS once more reversed and the hourglass 
IS agam set up The position of the anaesthesia 
zone is again determined and if necessaiy , once 
more regulated by the addition of air 
If the anmsth'esia has been found to have 
reached too far in a cranial direction, as mav 
readily happen at the v erv first filhng in a case of 
an abnormall} narrow spinal sac, then about 5 
cubic centimeters of air are removed bv turmng 
the stopcock of the air sjTinge in the' opposite 
direction (Fig 8) This will cause the anaesthetic 
charge to smk somewhat toward the buttocks 


The stopcock of the small s^Tmge is once more 
reversed and the zone of anaesthesia again deter- 
mined after a 3 mmute wait 
If at first or after a secondary" addibon of air, 
the border of anesthesia is found to be correct, 
then no more air is added (Figs 9 and 10) The 
greatest amount of air in my expenence so far 



Fig 12 Pocition of the anaistheUc charge and an:ES 
thetic uiA oIv*ement in breech anesthesia 
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Flf 9. Tb« p o d ar» {d die umtbrtk dieri* ead the an* kaa ^ teMaUen h 
ip^ tom aaMcWrii. 

oppodte dlrectkici. If flidd tppevi tnAOid of «fr btenl opctilnx of iBe caannU b tnroed auk)' 
cm (ortBer Kipfnficm, it rtcofoized Ui tb« c^iU- %*nl. Now w piston of the RsiU iTTioge if 
liry giui laoe 1 few njore cobic centiiDncn of pnsMd fonemi flirty fimiy down to t£^ otci, 
dx in injedert nntO oa itiU funber isptntkm ilr cxpdUng tbt t nbk cxnUneten of the too- 
ippean la the opflluT tube. One uf^to ontQ tbetlc outfe cnalihrird (Fig 6) We dcdmie 
tm first drop* at fiou ire obwrv w l (a the gUs thlsmiaeDTtrby tJ>ecombitivetsm*'beuliM'’ 
tube. Tliii Bgnifiei thic tbe fluid Iml vltblo ibe Immedktdy ifue tbe itopaci Is i wee a ed tnd 
duni MC eoR«*poods wnh the potet of the oeedte loor 7 cubK callaieimcti’iir in idded depend* 
(TV 5) hig ap<m wbetbe hjgh ibdcDdaal or io* ibdco- 

Now 5 more cubic centlmetoi of ur ire Injected Iasi luestbceii b dedrtd 4 ( (hb deff tb ck 
la order to tbe fluid level eoaiewhit biiber nacbee i > t< w uj> tie Itrp rwinft and lit dwrti lac 
cculiiwarcL Inthbwiy iibot field b prepared b dcucd linbif lit tUpttck tf tit rmtflo' 
for tbe pUcemcnt of the luesthelk chirgc In rynitft "fljit a very haportint tot otherwbe 
in irm fire of spinal fluid Tbe stopojdk of the durtof the enwnnij penod of wuUne tbe ind* 
sniBo' s^nge b now turoed to is to connect It IbetKflnid oe tbe ur trader pfLuu re w^ flow bick 
with tbe rannnli, ind tbe pbloQ of Ura sonQ Into tbe hire c^-flader Tbe fluid amteots of tie 
berrtl b set by tbe screw lo tbit no more than 1 sinalta- syriafe ire not iffecled bv It. A three 
centlmcten of tbe conlenU cm be expelled. The minute boorglaM b now act up. 
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Tig 14 Time chart and blood pressure cur\e in high anesthesia with partial in- 
\oUement of legs m a case of a cholecj stectom^ 


minute uaiL As a rule further additions of an are 
here seldom required On the contrarj, anaes- 
thetic solution nnll be added until deep anaes- 
thesia mvolves both legs 
To bnng about breech anaesthesia, 5 cubic 
centimeters of cerebrospmal flmd are withdrawn 
Three cubic centimeters of air are mjected Here 
with the lateral opemng of the cannula directed 
caudad, 2 cubic centimeters of the anaesthetic 
charge are mjected as slowly as piossible, takmg up 
from one-haJif to one mmute A forable mjecUon 
here, with the pomt of the needle within the spmal 
fluid and with a small air bubble, could easily 
force the mjected flmd cramalward and mix it with 
the spmal flmd This can be readily shown to take 
place m a mannikm With a slow and careful 
mjection, the charge will nse above the layer of 
cerebrospmal flmd and will collect between the 
latter and the air bubble, that is, above the 
cerebrospmal fluid and below the air bubble To 
complete its empt^nng from the rubber tube, a 
little an is slowly mjected until the flmd passes 
the connecUng capillar> tube (Fig 12) After the 
reversal of the stopcock of the small syrmge, 3 
mmutes are allowed to elapse, further extent and 
depth of aiuesthesia are secured as already de- 
scribed b}' graded additions of 5 cubic centimeters 
of an or of o 5 to I cubic centimeter of percame 
charge 

As soon as the desired extent and depth haxe 
been reached, the needle is disconnected The 
puncture hole is sealed with a piece of adhesive 
plaster The patient is placed m the desned posi- 
tion for the operation, on his back, his face, or on 


his side, without, however, raismg even for an 
instant the upper trunk or the head, and without 
altenng the twentv-five degree mclmation of the 
table 

CLIMCAL RESULTS 

experience up to date mcludes 700 cases 
Among these there were 500 laparotomies, of 
which 200 were performed for partial gastnc re- 
section and 70 for operations upon the bile tract 
Correct techmque and proper instruments rule out 
ov'erdosmg or failures Each failure, to determme 
the proper dose to secure the required depth of 
anaesthesia or the desired upward extension is 
unquaUfiedlv the fault of the anaesthetist For m 
the new method of spmal anaesthesia the anaesthet- 
ist IS no longer a bunghng helper but rather a 
careful observ^er, watching the dose and the effect 
and assummg responsibility for both the depth 
and the mvolvement, much as an anaesthetist does 
m inhalation narcosis 

The anaesthetic charge I emploj is hghter than 
the cerebrospmal fluid and does not irux wnth it 
Because of that it spreads out upion the surface of 
the cerebrospmal fluid hke a layer of oil The ac- 
tiv^e constituent of the anaesthetic charge is per- 
came, besides a buffered solution of alcohol and 
dextrm ' Percame has the advantage of produemg 
a longer anesthetic effect- Even widi smaller 
doses, loss of pam sufficient for operatmg purposes 
lasts, as a rule, over 2 hours, and the return of 
pam does not set m earher than 4 to 6 hours later 
The duration of anesthesia depends upon the 

> Percame can he secured In America m iterHe ampuls from Ctba 
Company Inc. ^ork. Cit> 
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b}ectfid «u 3 S cabk oathoetcrv Thk unoost, 
bawwer k itjeiy required. A* 4 rule *S 3 ® 
cobfc cesUioetm «Q 1 mfice Onr can viit kio^ 
♦w«n 3 jnlneta to detemiw Um aoKX 

tad h p4niaLl4dv worth whlk after 
wiMt h Bkeiy to be the but nR Ooe tboaU not 
(Bslt hi tar cue rroi tt the dm tetthif to look 
ior hHt. tioeethQib high tip in the btempohi 
rqiiocL. It b ctsj to oretloox thb tad to add more 
air errooeoad^ and tints to extend the timthesiB 
enlir^ too far cranbhrard Having attained the 
prtner krel we now attend to the proper datth of 
^cancsthok. If K b foand that a ptorxica atOl 
caoaes pais wb add e 5 or i cnbk centimeter of 
Pennine secured from escaping from the rubber 
tube by a UlUe air after it. Thb can be 

vts»Ily contnJled by watditng the coonectliig 
Kta« tube. After a wau of 3 minutes the depth d 
b again tested and If neceiaary more 
•oltrtlwi b inlected. The anwstbeik done vmriea 
considertUy Wween s and 8 cubic ceniimeteT^ 

the ..=»*« w»t j 

ndvbabie to deqra Ibe a nn l hr da Uirouih ^ 
of 0 5 cubic centimeter to the retwired 
dcse U the operatioo b to hat 

because ihednratfca of anrstheib suods in a 
admitertbtkm to tl» amount lok^ 

One AtsuJd abo take InUi account wbOe ^Tlng 
additiot*! air or drug that erte«k« 

. 1 - g[ ^ uueathesb wOI contiunc for at 


aim can be acmnphshed by ooe tralaol. ItKxder 
to aare rime the cB <r t can make the adifitboal 
cham of air ($ caac cealhneten) ^oethetne*- 
thetfc cham (0 5 to 1 cnhfe nstliMter) together 
•0 as ifamiriaworaiy to affect the apr^ of the 
aJHEStheila upward w weil as to deep en ft Tkb 
maoewer b nsefol wbes It b focind desbnble to 
advance the xotm U aajesthab Bccsewbat hlghtf 
or when one fteb that the aroathedc effect h 
begfunlni; to wear off. 

u soon u the p 'o p er hjdgfat aul degree have 
been reactath the neetHe U ranoved and the 
patkot b pbced In the desired poddoe for the 
operatioD wiihonl, bc r w e v er even for an hotant 
citanging the poaitiDD of hb body frocn that of 1$ 
degrees iocUnation. 

b Thr UcJtwi^m tf frv tftnti aaetthrna. The 
low ^linalamthtsa b carried out b a nmeirhal 
diflerent manner Tbe lumbar fWDCture here b 
nude as low as posaible dtber betwceo the foortli 
and the liflh or betw een ibe third and fourth 
[umbar vextebrm. To bring about aimtbcafa of 
the lower eelremitlea, is cubic centlmctera of 
rerebroaptnai fluid arc asoraied Air b added 
until 00 aspiratlcK) the flm Wrel within the tac 
co i ray o nds to the point of the needle. At this 
Juncture t more cable ceolimcteTi of air are added 
to create roan for the charge. the lateral 

epenfog of the cannula turned caudad t cubic 
cenUminen of tb« trucsthrtk charge are gently 
rrprtsscd, ‘pelvic shot AddlUooa] air secures 
cotnpielB exjnWock of tbe chain frocn the rubber 
tube (Fig u) The atopcock of tbe smaD syringe 
b reversed and anesthesia b determined alter a j 
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Fig 16 The time and regional chart, and blood pressure cun e m high anisthesia in 
a case of stomach resection The marked fall in blood pressure suggests an error on 
the part of the anxsthetist, he has dni en the anmsthesia abo\ e the clancular line 


Respirator,’’ disturbances "may occur as the 
result of pushmg the zone of antesthesia too high 
cephalad As a matter of fact, most patients do 
not cthibit the shghtest sign of respirator)’ m- 
volvement even when the anesthesia reaches the 
lev el of the jaw By careful aspiration of air the 
percame charge can, m cases of inadv ertentl) too 
high anaesthesia, be lowered back into a safe 
region If the condition of the patient appears 
alarming and the puncture needle has been re- 
moved, a new spinal puncture should at once be 
done and as much of air and percame solution as 
possible remov ed UTiile this has not so far been 
necessary , I nev ertheless mark the site of the first 
puncture u ith a readily recognizable solution and 
keep on hand an eKtra sterile needle and synnge 
The knowledge of preparedness affords one a 
pleasant sense of secunty 

In high spinal anmsthesia, there occur occa- 
sionally nausea and v’omiUng For this reason I 
giv’e such patients a suppository of vasano one 
hour before the operation and when the nausea 
disappears an ampul of vasano subcutaneously 
Ever since we began to adhere to small doses such 
disturbances hav e become exceptionally rare, pro- 
vnded, however, that no overdosmg takes place 
and prov ided the anasthesia has not been dnven 
too high 

Complicating headaches were exceptional and 
when they did occur were not severe Disturb- 
ancesof ocular muscles or similar late disturbances 
hav e noi been obsen ed 


The new method of mducing spmal anesthesia 
when correctly earned out appears to be as safe as 
any method can be, local anaesthesia alone being a 
nv’al m this respect For tins reason I use this 
method of inducing spmal anesthesia systemati- 
callv m aU cases m which it is necessary to operate 
below the xiphoid process and m which local 
anasthesia is apphcahle, and especially m cases m 
which general narcosis would endanger life, for 
instance, paUents wuth arteriosclerosis, anemia, 
diabetes, jaundice, nephritis, ileus, pentomUs, 
cachexia, shock, etc , in other words, preciselv in 
the cases in which the older methods of lumbar 
anesthesia and the use of spmocame w ere contra- 
mdicated 

AX.ESTHESIA OF THE ABDOiTCsAE CAVITX 

Wth the new method, the amesthesia can be 
extended high enough and made sufficiently deep 
to enable one to operate pamlessly upon the 
thoraac cavity , the brachial plexus, and ev en upon 
the neck I w ish howev er, to warn against un- 
necessarily cany mg the amesthesia too far, and 
nev er dehberately to go abov e the intermammil- 
lary Ime I take advantage of the fact that the 
depth of amesthesia can likewise be regulated at 
will, and keep it deUberately at its lowest limit 
much as we like to do m mhalation narcosis 
Therefore, I do not regard it as a failure when the 
paUent complains of tenderness in the upper end 
of a high abdommal mcision, to the contrary I 
welcome it By means of high pressure local 
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Hg j Th« 4«pth at tfa« color bdlaict (W danUoD 


cmceotnt^ ol tbe date- Ooe tkmx wtlh 
rerr "ran dome% of perctim becattae tbe latter 
TOkalUtflcct far iTcnr limited pocikiool tied®- 
nl MC tixl doea not ma with the re«t oi U»e car 
bnMfdnalflaid. Impkijfmcn ilo6cubV:centline- 
tai of one-rffhtB P® KiUrtioo. In 

otherirocdi froen J sto 7 5 mflHjraaia o( fwcahie. 

Aj a mie 1.5 to 3 «d4c centimeter* af ihb aohitkw 

tjti auffident. Wth theae mlnlnia] doaea seneral 
tiDdc roanUciUtkaa are erdoded. 

The upper cranial Innlt ol the woe erf aneathe 
lb can be cemtioOed alth^i accuracy In hlfli 
Hrfnal aneatheria. I have defiberately placed h aa 
WU aa the neck and wai aWe, £oc aampte, to 

»rilT to tbedan^er of re^ilra^ i 

,lc aow.1 ol 


abnormally amaH donl mc with reanldsf la^ifaa- 
to^ aeddata la avoided. 

The lower (candd) Imdi in abdemtiaa] Ter*w 
ak la (cmnd tn many Imtancea to be In the rtpee 
ct the kneea. From here It rba padnallT to tie 
•ymphyafa (Fk 13) Often the area of aoxatiedi 
•Jao involvca tne calf or the entire Urnh (Fig. 14) 
The Involveiaait of the dhtal loota which tikw 
place here cootraij to oor thcoretkal cenddoa- 
tkna, and In ^rfte of preUmlnair with air. 
SDggeaU that there b acme tnkBng thioc^ a 
the pocalne aohitiDQ with the reaultirf Icniponiy 
parahnlc c^ect and that the amount of ah lotrch 
docni, in view of the onknown capacity of the 
doial mCy wu too mail to begin with to «d the 
charge cranialwaid from the twdfth doml vertC' 
bra away from the area of nervea (applying the 
lower ertremitiea. Howerer aesmtim ^ there 
caret retuns after a relatively ihort time follow 
mg the tecmjaiy cormrlloo o) upward pheetDcnt 
of the charge aa controlled by cutaneooa teati 
(Fig 14) AlthccoiwluilonofthelamiotoinTlhe 
Icga art ooce moee Kcahlve while the abdomiail 
anawtbcala pentau for a longer time. The fiv 
qwat Inwrvtmest of the ewtmnitlea b h^ 
iplsal auntbcjia does not pre clu de the et».tJraa- 
ment after acane time of a atrlctly Ufflltcd £dd ef 
anesthesia, and, thoefora, darold be regaided ti 
a {rM/artrr >haW erf e»sr aawiiksf# The dun 
lion of anralhrka h rtymsenied hi Fifure 15 by 
the depth erf the cofer 

\Vbm b high ipfnal anoatherfa the ertmnitles 
become more cr Im Invoived It appears that the 
paralvait does not aflea the nerves of the Uood 
vcaaek, at an\ rate, not ccmnletety The moeh 
dreaded btood pi tatu re lowering aswcrated with 
lb* erfdw methoda le only rardy obamved la our 
procedure (Figs jyandie) A coeudeTahle fall of 
the blood praaaure b almoit always the rtaolt erf a 
technical error due cither to ihe ^wead of am- 
thesk op to theucck (Fig lO) or to too big a doae 
<A percaine. 

Another advantage cwt to be giulereatitnated b 
to be aeen in the derated poaftioo of tbc peJrb 
which can be at any ttirv mcreaaed mitn farther 
Cerebral anwmb b thus mechaoidlly combated 
The atceur and the longeT thb derated poffuoe 
of the Mvb, the more ^vanugcoos b e c emea an 
otherwbe diScult and unpleajant poMtiori. The 
poddon of the patient b carefollv accorspttihed 
hj degrees and after mfmrtea of walling Elevi 
tion oil peMa b canxTident for rmst ^jdomioul 
opcratlotts and U k oot contra bdkated In opera 
itona upoo the atcanach or fiver The complwc 
reU ration of abdominal s aJk makes all the vkrera 
readily acreaafble 
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3 Failure to maintain the patient m the proper 
inclination of not less than 25 degrees or tem- 
porary interruption of position Disturbmg pa- 
tient will dislodge the air bubble from its caudal 
position and with it wiU carry along the anajs- 
thetic solution cramaluard 

4 Improper handlmg of stopicocLs of the double 
sjTinge durmg aspiration of the cerebrospinal 
flmd, during its empUung, or at the time of aspira- 
tion of air mto the large barrel at the time of 
mjection of air or of the anesthetic solution mto 
the dural sac, or at the time of its aspiration 

5 Erroneous estimate of air or of the anes- 
thetic solution to be mjected or carelessness m 
permittmg the escape of it from the dural sac 

6 Failure to have the liquor level correspond to 
the point of the needle at the time of the mjection 
of the anesthetic charge 

7 Failure to turn the lateral openmg of the 
puncture needle caudalward while mjecting air, or 
not to turn it cramalnard while injectmg the 
anesthetic for high spmal anesthesia, or agam to 
turn It caudalward for Ion anaesthesia 

8 Failure to place the “shot” with the custom- 
ary pressure 

9 Failure to mject au or failure to mject enough 
of It to complete the expulsion of the anesthetic 
solution from the rubber tube 

10 Failure to shut off the au barrel durmg the 
waitmg mterval by leavmg the stopcock of the 
small syrmge open, thus permittmg the passage of 
au or of the anesthetic solution back from the 
dural sac mto the au s}'nnge 

11 Failure correctly to establish the area and 
the depth of skin anesthesia, leadmgtoinsuffiaent 
or to excessive au filling or remoml, or to insuffi- 
aent or excessive mjection of addiUonal doses of 
anesthesia 

12 Failure to wait full 3 mmutes before resort- 
mg to additional filbng resulting m an o\ erdose 
This IS particular!} bkel} to occur when the 
anasthetist late m starting is being humed b} the 
surgeon The induction of anesthesia should 
begin about half an hour before the operation A 


longer penod deepens the anesthesia but it does 
no harm because the anesthetic effect lasts a con- 
siderable time 

StjlDIAIll 

The essentiall} nen m the method descnbed 
may be summed up as follows 

1 The anesthetic solution is no longer mjected 
duectly mto the cerebrospmal fluid, lea%Tng to 
chance the question of it mixmg and diffusmg m 
the flmd, but on the contrary is mjected m the 
form of a solution which is not miscible with the 
cerebrospmal flmd Furthermore, the anaesthebc 
charge is placed m a selected segment of the dural 
sac and is retamed there This is accomplished by' 
fillmg the caudal portion of the sac with au, the 
anresthetic solution separating out m a layer be- 
cause it IS hghter than the cerebrospmal fluid The 
localization of the anaesthesia is determined on the 
basis of skm sensibibty by addmg or dimimshmg 
the amount of au 

2 The patient is no longer given a theoretically' 
calculated dose. In each instance the dose is care- 
fully and sparingly graded m accordance with the 
effectiveness and the resultmg spread of the 
mjected solution 

3 The mdividual dosage and the limiting of the 
anaisthetic charge to a smafl area permit of e.t- 
traordmary reduction m the size of the dose, 
markedly dimimshmg the known and the un- 
expected acadents of former methods 

4 The anesthetist is no longer a bunghng 
helper whose task is summed up m the mjection of 
a definite dose of an anesthetic mto the spmal 
canal He is now called ujxm to bnng mto play' m 
each instance, as m inhalation narcosis, mdividual 
skill m locahzmg and gradmg the anaesthetic 
charge, basing his decisions beforehand on physio- 
logical considerations Unsatisfactorx' results or 
failures are no longer ascnbed to bad luck, but are 
charged up to the anesthetist For this reason, 
the new methods calls for understandmg, tech- 
mcal mastery, faultless necessary instruments, 
and affectionate devotion 
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then are made to ▼anith In 

a few rmnutei. Foe I am CDote cmoceroed with the 
praervntko of the patient** «trea*th than with 
the priodplc of a and theoretical adherence 
to one method. Tt»« who prefer a aanpleie 
can obtain k thomh iriihoot difficulty 

hr IncrtwiiiK the doac 

In operatiMM within the om abdoenen. pu 
tlcoiaify in opetatlon* npoo the atocnach a^ the 
jjHajy tracU, we aiter the domain which (■ coo- 
trolled In addldoD to the ^dnaJ nerre^ ^ the 

n-ni«0«afc il' v.*^ I' >• *” 
rf uS m™ «hkt rod«n 

Um d«oci wilWii tl>t 05 ^ Tboc 

SmUooi cui be e&ilMIri by 

.pfall BMOtbeJe or by ■d. yclin ft 

tatbero^ri. AIHonoo(.o»d«rf.,bo^ 
tnedodin* tohalation naicow^ 

^ darwexooa the moment they 
tokrance 


featatlcu of p*ln on the port of the p3tWi_ 
■faoold tcek to anrathetixe the lycimthttk isd 
the v«^ in accae (hfierent ™TmjT Thh, h hn. 
can be accompGsbed In from i to j mhmta rhh 
the help of my hM praanre lo^ aontheria 
antomatoo (Fla ly) Under a pro au re of 3.5 
atmoaphots (AtU) ooc-haM per cat dotocub 
•olutlon with ^nocD pacahK-enpcaieiifo lob- 
tloQ h Injected Into the tlHoet h which Ooc 
ncrm nm. In the foQowicw rmnngT After opea- 
lot of the peritoneal cavity and IntiodDciDf t 
retractor the tianarenc coIm h polled an and a 
depoait of aoeathetlc finld the tlxe of a fat B nade 
to rbe In the retroperkooeal ihma by injecticj 
Into the root of transrciae meKcoton inm 
bekm upward and In front of the vertefn hat. 
the atomach and Uk tranavene colon are polled 
down, a rent b made In the leaaer otnentnm, the 
caodate lobe of the liver b apoaed to view and 
under the tflrtd control cif the eje an tnwtlbetic 
depoait the iIa of a b plaad bdow the (£a- 
phracm to the 1^ of andclaaeto the vena can 
(F^ 38. ace fliitpai£C of axUdt) Finally a third 
depcah B placed m the leaaer omatnm about the 
•tooach waHa dcae to the ceaepba^ to at to 
•umnmd the canha. Tiw entlrt maneuver cm 
niDCs faanOy three minotes. All teadera eti tan; 
bhcB batmntaneoTBly and one may at eaae proceed 
with, my a nttrlc retectlon. 

Tte techalipe of hkh premora Icol araratheab 
wia deicnbcd me n earher commujlcitfcT*. 

TECEDDCAL oaOU IW mz IflW ICCTUOO OF 
KTDtU. AJLBarOTaiA 

A variety of ledmlcaJ mon b poabbfc lor the 
reaaon that the new method of todndoc ipf^al 
ancsiheafa b not a dnipio peoetdore consathif cf 
a alo^ bjectlon cf a theoretically compated dote. 
On the contrary as in the tnhalailfi narcotb it b 
a r rymilh l o task which, 00 the part of the 
arueathetbt calb for a ipc^ knowledge, erperi- 
ence, peracnaf trial, and mastery of techmqoe. 
The technical errors which catae laOuies are as 
foQowa 

I Bollinc the syrlsA tohe, »tv 1 the needle in 
soda Instead of In dbtliicd water Thh reduces the 
efTect of the anothetlc. 

■ Fahnre to maintain a water-tbfat appaatos, 
w that air or fluid may escape. Thb ma) occur 
for ctsmnks, If the Joints ofthe tyrlnge or Its con- 
nertlons have not been oQed. lu atire appaia 
tia should frequently be tested tmder high pres- 
HUe ondex water to make sure that ft b water 
tight. YVlicn adifltlooal fajectlon of air to 
send the charR cranbl ward, the appara tot thoofrl 
be ^^TT'trwH tot leakage 
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Fig 3 The patient 16 months after operation Scar 
m\Tsible. 



1 ig 4 In the ‘dual” flap operation, the scalp flap is 
reflected forward, the bone nap will be reflected temrioral- 
ward 



Fig 5 The approach to the sella turaca is from the side 
following the dirition of the greater wing of the sphenoid 
bone One sees presenting the tumor and its relation to the 
optic nen. es 



! 




Fig 6 The flanged cannula introduced mto the antenor 
bom of \entncle to rebel e pressure The scalp flap has 
been remoied to make clearer structures m pituitarj fossa. 
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SURGER\ G\'\ECOLOG\ AXD OBSTETRICS 


FROil THE ^ElROSURCrCiLCUMC ISirEXSirr nOSFiTiL 


RESECTION OF PrrUITAR\ ADENOAIAT^ 

QLVfiLnS H. FILLER. JUD SaD T V (IS, rmuetOT 


r , the 'scarcKirtical CUok d the UoiTmltT 
Bocplul, the fi^ Gfwnticm lor exposore of a 
pitmtiTj ledoo wu perfonned. In 191a, 
the tnmfroQtal note Indoenccd by the open 
cpcea of Hlnch, In 1914, I abuidoned the trmn»- 
tnmtal mate in favor of the endooual approach. 
The latter approach waa empkij-ed »lm^ cx 
cltaiN'el) from 1914 to 1915 vba I retomed to 
the tranffroDtal method. 

The eodo paa al method had mitch to be said In 
Its favor The mortality vns low the coamcdc 
remit perfect, hot recorrences coold not be 
avDHled. Oh\ioasl) by any transpbetuldal roate 
ooe can but remcr v ’e the Intncapcular cootrats ol 
the tumor The capsok itwif at kast the malor 
portKm of it and all of it to cootact with the optk 
Dcrves aod ctdasm, rrmaina intact. Renee, an} 
approaeblof a radial procedure was oat of 
theqaeukn. 

SIm 19x5. when I r ecBDed the tnosfraatal 
approach, 1 have m^bed the tedudqoe frocn 
to time and, dalmint do originality for any 
ItaSrUo^ step I vQl describe the promon as 
DOW practicea in my dmlc That the rlska of 
operation have been redoced measnrably in re- 



cent years is well known. ^ithtbctectnVjoeDor 
emplo}-ed 1 had a eerks of 36 CDoacortne esw 
wltli but I death, when coinddent alth me cf 
thoae aaexpfabxd in\'asloci3 of ftrcptococdc b- 
fcctkns in the clinic, the thirty-arreBth esse (fled 
of menlngids a week after the opcratlan. 

mt c»i3L\no3f 

Amrstktii*. UTifle arertln anesthesia b e»- 
p)o>xd DOW In many of our aanbJ mpfcaatkos, 
Ijwtfci local anesthesia for ff tnltaiy e pentsm 
Tne opera tion can be coodocted palnlessl) nceja 
wba separallnjt the apwle of the tunwr fre* 
the anterior wall of the mOa torcka. At tWa 
point the patkot may compfaln acutely d pais 
and this nay be rdirred b) an lojectko of a » p« 
cent DoimcaJn sobtioo into the capmlsr 
Whether to approach fnxn the iwht or the ktt 
side will depetn tmoD the dcfree ci cpfk atrcfoT 
In each efisc. Usoafiy atrepbv b sroch farther ad- 
t-aaced 00 one side than ce the other In fact, 
vWoemavbeshofiylacinoaeep. INImthoe 
ia maried asymmetry I apprcoch ntan the liik on 
wUeb vtskn b the more acote. Other thbigs brine 
erjoal, I prefo- the rMt tn the left approach. 

The beelnt a centixQctea be- 

low the hair Dne, midf rental, and cnrvvs gradoally 
around to txnnlnate above the ear (Fig- i). Fcr 
coametk re as on s I ha\x gradmlly sbostened the 
indiifn, One can kc in the Qhtstntloci (Fk s) 
the thm transJtknal stages. Ihe first incaloo 
began in the tnnpie, fofkwred the mpn-orbitai 
to the midllne, ihmce upward into the hair 
line and down tn the tempk again, thus fashion- 
ing a rectangular flap. Later^ limb along the 
fom-crbital ridn was abaolooed aod the in- 
diion began at m root of the nose and thence 
upward, ^od now the inriricpQ starts iott a short 
distance beltrw the KaHW — nuat cs It b con- 
cealed within the balrbne «iift e%TntualJy b prac 
tlcally invliible (Fig 3) 



Tlf. >■ RqvomlBf tW Uun tcaoridoul Waan (rtM 
krttonsit. 



FR.\ZIER RESECTION OF PITUITARY ADENOMATA 


331 



foUovcing the direction of the greater wing of the sphenoid 
bone One sees presenting the tumor and its relation to the 


Fig 3 The patient 16 months after operation Scar optic nenes 
mvTsible 



Fig 4 In t^ operation, the scalp flap is Fig 6 The flanged cannula introduced into the antenor 

rcllrctcd forward , the bone (lap will be Ttflecltd temporal horn oS \entnele to rebel e pressure The scalp flap has 

been remoi ed to make clearer structures m pituitan fossa 


SURGER\ G\'VECOLOG\ AND ODSTETRICS 


FROM THE \EUROSURGIC4L CUytC UMIERSITV HOSPmL 

RESECTION OFPmjrrAR\ ADENOAIATA 

CILVRLrS ILFR.\Zrai,M.D Sc.D F NCJ PwiLUjeLWi 


TT^ the NeunwiTgkal Clinic of the Uni\TrtJtr 
I Hoipital the &nt ofientkn for expoaoTC of t 
pftolur^ IcsloQ vu performed In 191a bv 
the truafrooUl route lollueoced b} the cxpen 
eoces of ninch. In igr^ I tbartdoocd tbe tnn»- 
froDUl route In ftror of tbe endooml approach. 
Tbe latter approach wu emplo>'ed aJtnoat a. 
doaircly from 1914 to 1015 wba I retomed to 
the tra^nntal method 

Tbe cndocaaal method had much to be said In 
Ita favor Tbe morlallty was low tbe coametic 
result perfect, but recarrencca cmkt not be 
avoided. Obvloosly by anv transpbcDcridal route 
one can but T cmtA e the tntracapsular contoiU of 
the tumor Tbe captuk lladi at least the majw 
portion of it and all of it In contact whh ibeof^ 
Derres and chtsm, remains tetad. Hence an> 
thing approaching a ladkal p r oc e dix fe was out of 
the questkcL 

Since zgas wben I reaotned tbe Cranafiontal 
appnach I have modlbed tbe tedmLqoe from 
t?^ to Hma tad, ffahwinf DO orfglDnllty for any 
Individual step, I *01 denrfbe tbe pro«ort as 
ttov praetlcea In my date. That the risks of 
openticD Ittve been reduced fMasanhI> la re- 



cent yean It well koon With the terimkpeaj* 
emrdovTd I had a series of 36 cocBecnthe etas 
wl« bat t death, when colnckJent with we 0/ 
tboae unexplained {nvasIoTU of strejaoccrtle b- 
fmkns In the clinic, tbe thirt> -seventh case £d 
of meningitis a week after the epentjoe. 

Tni OfCTATKCT 

dMrtiirna. lllnk avtrtln anotberia b » 
ployed no* In manv of our cranial expkntiaa, 
Iprcfer local an«sieaia for pltnltaiy cpeilkoa 
The operatko can be conducted paintesaly 
when separating the capsolc of tbe tumce fnss 
the antrriM wall of the sella turcica. At tkii 
pobt tbe patient nray complain scntelv cf pais 
and this ma> be reilcved byan Injectiooof s rpe 
cent novocain sdutloD fate the ctpaoltr 
UTielber u> approach from tbe rkht cr tbe Im 
side wfD dtpetd opcai the degree of Mstfcatnw 
la each disc Uns4) attephy b anacs farther bo* 
vanced on oot tide than on the other la ^ 
vbiao nay be wholly kat b one e^ Uhai there 
b malted tsynuDetry I s^prach Iran the dde« 
which vldoD b the men amt e. Other thlnn beog 
equal I prefer the ilsbt to the kit approa^ 

/aauea Tbe Indke begins s ceotlmetm 
low the hair Line, midiitoUl and curves gtadoaDy 
aimnd to terminate abo\^ the car (TTg i) F® 
cosmetk ir as ca ii 1 have gradoaliy ihoTteaed the 
lacfaicaL One can see In the Ohatratkn (Fig t) 
tbe three transitiaal stagea. The first inoilcet 
bmn in the temple followed the sapea-oftita] 
rid^ to the midi be thence upward bto the halt 
Ime and down to tbe temple axalo, thus ftshkA* 
Ing a rectangnlar flsp. Later w Hmh akog the 
rapra-orUtal ridn was abandooed and the In- 
cUod began at the root of the oose and thence 
opward. And now the incUke starts tost a short 
distance below the hatriJne — moat ot It b con- 
cealed within the md ctt uIus IIv b prac 

tkailr Invbfble (Fig 3) 


«, I. ■twbwWwtstb.wlpd-sirtfoa^a- 

erf ti« bos* 
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Anomalous vessel 

Fig 8 Capsule collapsed after e\acuation of c\-st 




Figs ir and 12 Resection of capsule with speaal punches 


bone, and under these arcumstances I have en- 
larged the cranial opening with rongeur forceps 
downward and fora'ard As this area of bone is 
beneath the temporal muscles, the resulUng de- 
fect will not be apparent and will soon be repaired 
Eievalion of the frontal lobe From this point on 
to the closure of the wound, the room is darkened 
and the operative field is illuminated with our 
spiecial bram retractor mounted with incandes- 
cent light Even eSort should be made to avoid 
harmful pressure or tracbon on the frontal lobe 
and espeaally the region of the tuber anereum 
IMost pituitan adenomata are withm the con- 
fines of the seUa turcica and there is no increase 
in intracramal pressure Occasionallj the tumor 
maj protrude suffiaenUi abo\ e the plane of the 
sella to impmge on the third ventncle A \'en- 
tncular block is thus established and mtracramal 
pressure is measurabh increased One cannot ex- 
plore the sella turaca safeh under condibons of 
increased pressure Hence one must tap the 
anterior horn of the \entncle before attempbng 
to elemte the frontal lobe (Fig 6) 

One should proceed cauboush , the surface of 
the brain should be protected inth paraffin tapes 
as one adiances slonh, centimeter b\ centi- 


meter The cerebrospinal flmd as it wells up from 
the basal astern is eiacuated with the suebon 
caimula There always seems to me to be an ex- 
cessive amount of cerebrospmal flmd present with 
pitmtaiy adenomata, and the more flmd one can 
remot e the greater the ease nath which the fron- 
tal lobe maj- be eletated, m fact in some cases the 
frontal lobe recedes suffiaentlj by graviU to gi\ e 
one ample exposure for the subsequent maneut ers 
The first landmark to be seen is the olfacton, 
nerve, right or left, as the case ma> be and, just 



Fig 13 Closure of the dural inasion with interrupted 
silt sutures 



SURGER\ GWEC^UXSV AND OBSTETRICS 





Tim I thfnk It wu Souttir wlto fint 

IDT attention to the futility of Iet\'in( the 
acalp attached to the tmdeHyfog booe Id oateo- 
pUxtk rocctioM of the tktil] It wu then that I 
adopted what might be called the ''doal” flap 
technique u the tenn tmplki, there ue two 
fiflpa, ooe the acalp the other the booe. In thU 
ccmtion the ioUp flap b reflected forwanl 
(iTg 4) and the bci* flap with temparal muade 
attarhed temporalwaid. 

In taihtfitng the booe flap the anterior Umb 
•hoold be as near the bue of the ibiU u pcoalble. 
TIm rw’W ’’ the baae of the aknO It k, the lea* will 
the frontal lobe ha'iW to be elevated Bot one 



moat be guided by tbe cbe of the frontal dam 
and In acromey^alics often tbe dnoi b of aoDSBlh 
lam dlmcnjfcoa. The fint pcrforatfcn h naoc 
with a cocicaJ ireptlnc, a batloo of bcoe removed 
to be rrpiaetd alter tbe Gperation. Thh b the 
only perfcntkn not withm the haMInc cr be* 
Death tbe tasporal muaric. If thb peifcxidcw 
were not repaired with tbe bntton cf thm 
would be a vbWe depraaion in the middle of the 
forehead. Danally loor mere perioratiw are 
made. Tbe mperm mar^ of the flapb canDo 
and t cntlaeien from midUne. Tbebtaea 
tbe flap contspoeds to a line proved from tk 
ertsnal canibus of the eya. If tbe be* of the 
flap wee lower tku the menhigetl 

artery ndaht be lore u It ta«a** the froore In 
tbe asterwr mfcrlce angle of the parietal booe. 
Tboa, ahat often peovea to be a tnnUeaoiDC 
aor uca cf hmsorthage la avoried. 

Th« dwrt. hij approach to the aeQa tsrdci b 
lotradarm] not extradoraL Once tbe flap b it 
fleeted an iodako u made in tbe dura paiaDd 
with the anterior margin of the cranial defect with 
a ahgbt amT forwi^ into the perforatkio at 
either rod. Snturea are Inirodoctd in the anteri* 
margin of the doral Indikci for tnetkn purtxaea. 
The ei pca ed nnface of the dnrm b protectea with 
aenttoo aquare. 

rir tppf*€ck V*e come now to what I rcurd 
u tbe moat Important feature of thb operaBoci. 
namely the directioo by wfakh ooe tpproacbet 
the adJa tnrtnca. Orl^Qiiny cbooeing tbe (borteat 
coonc from the cranial wall to tbe leQa, 1 
approached almcai iflrtctly from before bach 
ward. In pt ev ki ta fTiTTTmfmW-«th-». i have iodi- 
cated why thia cooiw wu ob)ectjociabie. Todar 
tbe approach to the aeOa tnidca fcfknra etTictly 
tbe maj^ d tbe greater wing of tbe 
boDe (Fig 5) Now In aocae Inatancea, It ma\ be 
that tbe anterior and inferior margina of the 
cia&kl c^)ening may not permit o? approach 
on a plane with tbe greater wing of tbe ajvttsofd 
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and on either side and behind are the optic ner\’-es 
and chiasm One must avoid undue pressure or trac- 
tion upon these at all costs The capsule is often 
exceedmgl}" x'ascular, and one must stop from 
bme to time to control bleeding from its margins 
In the process of resection one maj use a long 
handled, natron bladed pair of scissors or a spe- 
cial capsular punch one or both Haemorrhage 
from the margm of the capsular incision is con- 
trolled mth silver clips 
Eamostasis Perfect haemostasis is desirable 
If there be any oozing from the remnant of cap- 
sule or the floor of the sella, pledgets of cotton 
saturated with adrenalin solution i looo may be 
used or occasionallj a tm\ muscle graft 
Non that the mtracramal maneuvers are con- 
cluded I have no objection to light ether anaes- 
thesia The patient has been under considerable 
restraint and tension He nelcomes an oppor- 
tumty for relaxation Light ether anaesthesia is 
most welcome and under its influence the nound 


IS closed, first the dural masion with interrupted 
silk sutures (Fig 13), then the wounds in the 
temporal muscle and aponeurosis (Fig 14), and 
finadly the scalp (Fig 15) In closmg the dural 
masion, I find it an excellent plan, as a means of 
protecting the cortex, to place a paraffin tape be- 
neath the suture hne After the bone flap is 
replaced, the button of bone is inserted m the per- 
foration from which it was remoxed A counter 
opemng is made for a rubber tube inserted be- 
tween scalp and cramura I haxe found it de- 
sirable to drain this space for 24 hours 
In operations for the remoxal of pitmtarx- 
adenomata, there is stnkmg umformitx^ m the 
physical condition with which the operator is 
confronted The location of the tumor nexer 
x'anes, its relation to the adjacent anatomical 
structures is al wax’s the same. Hence it is pos- 
sible to standardize one’s techmque, and the 
opieration descnbed may be apphed to ex en case 
without xanabon 
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bey on d, ibe riffat or left opoe oorra. Id tbb 
* ipbeiutdil wmg tpcroub to tbe tnrdct 
the aeiml vein vfala p*a troa the dp of the 
frocUl lobe to the ftlx ire oot dliturbed. 

Tkt {ntruttUdT mimcnen. Once the optk nore 
U lecs it win eoan be inmrent vhetber *« ere 
(Wlmg with in openble or iDoperehle (eston. 
Foctunitdy the lirfc milority ol picdury «Je 
Docoat* are jnecblismaL (I Deter hare been able 
to ac cLu e i aadafictocy eipoe af e ol a mrocfai- 
■tm«J iealon.) 

The capcok ol the adepcana preKnts between 
the optic Dcrve* and in front of the chiaam. The 
Ici^ <Ereciion, and confinnatior of the nertea 
wflj depend upon the aUe of the tumor (Fig 7) 
The la^er the tumor the lonw the action of 
ottve from optic foramen to Ai a tm . Thk dia- 
tance may be from i to 3 cmiimeteia the 
broader the tumor the greater the dhplacement of 
the nerret ootaard— ao that their cow from 
foramen to cluaam fa not direct bat daedbea u 
arc with 10 convedty outward. The longer 
duration of the lealon the more wfll the oervea be 

|f^pdaSfaS*tbc ^alifJxdc 

k aiiartted Thfa cf ten, tboi^ ^ ^ 
f^apcntbaflox^tyTtheopmle wW 

loaio® (Fig 6) 



C 4 fnU farfaiaa With a aharp pefnted fa*' 
louiy an IncfaioQ U made in the capnie (Ffa o)* 
With a ima]] curette Introduced throagh tha to* 
dafcm the giasdular contenu are renamed, iia|~ 
ment by fragmenL \ tpe rtrrwri may be »eot to 
the UbMtory for imme^te dfagnafa altboi^ 
from the naied ere appearance one can identSy 
the baaoe aa that of an adenoma- 

lJhtT*iitn #/ ra^rWe With mr dural lepantcc 
the capauie ia Kparated, with the greatest ^tie- 
Dcsa, from the cmtic pe r ves on both ildea. Im cht- 
•sm behind and the anterioT wall of the foaMi m 
tronL (At thk ume and onlj at thfa li™^ th^ 
operation being under local annthesta, vQl the 
padent complain of pain.) I emphanre the Im- 
portance of genlienm because the cgitic neirt* 
or driaam, if damaged, cannot repair IhenaeK’e* 
and what may aeem a very trmal Insult may 
result in permanent iEnpalnoent of nskaL 

CmpnU rattihn tnere remains Dcm to resect 
that portion cf the capauie which haa been mo- 
bflfand (Figs. 10, II i»; The Eooc of the ctpanle 
fa kf t ioUct Thfa step of the operation, obvioorfy 
the most finpartant requires patiem and Itwe- 
nolty One £1 working at tome dittance frocDtl» 
mri^ the ca«t) of the sella tundca ts not laife. 
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due to the increased blood and l}Tnph supply 
which accompanies pregnanc}% thus producing 
what really amounts to an hjTiertiophy ol the 
hgaments These changes have been found early 
in pregnancy Both Dncer and Muellerheim 
found definite movement m the pubic jomt m 
pregnane}’’ Femwald found a 3 to 5 milhmeter 
gap m the pubic bones He found this by placmg 
the evamimng finger against the lower surface of 
the sjunphysis pubis through the antenor vagmal 
wall, and hainng an assistant make pressure 
against the two trochanters and then suddenly 
release this pressure. Engstroem placed the mdex 
finger m the vagma against the sjunphysis pubis, 
the thumb agamst the jomt externally and, while 
the patient Snfted the weight of her body from 
one foot to the other, could detenmne mobihty m 
the ]omt LoeschcLe exammed the jomts of four 
multiparse on the autopsy table, all of whom died 
m the first 24 hours postpartum, and found 
defimte mobiht} of the sjunphj’sis pubis m each 
case 

ETIOIOGY 

Vanous hj^potheses haw been adinnced to ex- 
plam rupture of the sjnnphj’sis pubis Rehrer 
states that rupture is due to a pathological ex- 
aggeration of the physiological softening and 
distention of the entire pelvis In support of this, 
both Eldndge and Eisenberger report women in 
whom pubic mobihty became more marked 
through successive pregnanaes Both report that 
separations occurred m these pregnanaes which 
became more marked throughout the successive 
pregnanaes Gusserow has reported the case of a 
mulQpara m whom all three pelvic ]omts became 
markedly relaxed each tune she became pregnant 
Each successive pregnancy resulted m such an 
mcrease m this mobihty that, with the third and 
fourth pregnanaes, she found herself unable to 
walk or stand This relaxation disappeared im- 
mediately followmg dehvery each time, and be- 
tween pregnanaes, the pehuc jomts were aj>- 
parently normal and svmptoinless Such an 
explanation, however, fails to take mto con- 
sideration the mechames mvoNed m true rupture 
of the S}Tnphj’sis pubis and this t}-pe of lesion 
should be regarded rather as a relaxation of the 
mvolved jomts 

Lehman, Bardeleben, and others feel that 
rupture is due to a lack of flexibiht} together with 
a distention of the pelns They beheve that 
rupture occurs only when the pubic jomt does not 
give, 1 e , when there is pathologj present m the 
jomt. Such pathology may be due to a congemtal 
hj’poplasia, canes, osteomalaaa, arthritis, nckets, 
or contracted pelvis This group of causes in- 


cludes two of the factors which maj- play an im- 
portant causativ e rdle, 1 e., bonj defomut}' or 
undervelopment of the connective tissue struc- 
tures Boddaert found osteomalaaa m his pa- 
tient, Gleim and Colwell each found tuberculosis 
of the svmphj’sis pubis, hlontanelb’s paUent was 
rachitic and the patient reported bj JeUmghaus 
had suffered from a polj-arthntis for jears 
Holzbach reports 3 paUents all of whom gave 
definite evidences of generalized hv-poplasia of all 
the connective tissue structures This was also 
found in 2 of the patients reported m this senes 
That such a hj'poplasia is not an essential 
factor is demonstrated bj the occurrence of rup- 
ture in the patient reported by KeUer This 
pabent did not give evidence of a generalized 
underdevelopment. On the contrary, she was a 
large muscular woman who had spent some y ears 
as a gymnasium mstructor Keller’s explanation 
seems by far the most logical He states that 
rupture of the symphysis pubis tn spontaneous labor 
IS due to mark^ intensity of the uterine contractions 
plus marked rapidity of labor The vahdity of this 
explanation is completely corroborated by the 
analy'sis of this entire senes 
In this senes, 14 women were under 25 y ears of 
age, 31 were between the ages of 25 years and 33 
y ears, and 1 2 were ov er 35 y ears The av erage age 
of the entire group was 29 years These figures 
would not seem to be significant and age, there- 
fore, apparently plays no r61e 
There were 18 pnmipane and 46 mulUparre 
Of the latter, 13 were in then second pregnancy , 
19 m their third, 6 m their fourth, and 2 m th^ 
fifth pregnancy Six had had more than seven 
pregnanaes The 46 multiparae represent 73 per 
cent of the total number m whom panty was 
mentioned This preponderance of multiparas m 
whom “marked mtensity of utenne contractions 
and marked rapidity of labor” is much more apt 
to occur than among pnmiparm bears out Keller’s 
e.xplanaUon as to the etiology of separation of the 
symphysis pubis 

The type of previous labors is apparently of no 
significance Sev en women had had short or easy 
labors, ii had had normal labors, 4 had had long 
hard labois, and 3 had been dehvered by forceps 
Pathological pelves were found m 15'paUents, 
12 bemg characterized as contracted, 2 as flat 
rachitic, and i as osteomalaac, 24 were classified 
as bemg normal This gives an madence of 39 per 
cent for contracted peh es 

'There were 33 babies overweight, 22 weighing 
to 10 pounds, 7 weighmg over 10 pounds, and 
4 being classified as very large This gives an 
overweight madence of 67 per cent. The dis- 
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TRAUMATIC SETAEUTION OF THE SYMPH\S1S PUBIS DURING 
SPONTANEOUS LABOR 
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( ELLEN STEWUrr ILD, 


R upture of tbe lymphyili pubh dufio* 
fpooUwom Ubor tod uodited wtlfi 
cllnktl lyroptoini b rvo. Thbo ccu rre u ce, 
ol*mTd In 5 pili«U dtirini: t prrtod of 5 >T«n, 
led to ui invotlgttlon of tlu cotfre fubjc^ 
ScETch of tbe wodxl ■ litmturo j-Kldnt t toul 
of only 61 lutaiicet of rupture of tbe evrophi'ib 
pubfi fofLonrtcig ^MDUiwoui lAbor Sc^'catmt of 
tbeie vere reported by Eebrei In 1915. He Ibted 
101 luptmci of tbe lyiQpbyib pab^ tbe rontliH 
Ir* 84 beTfog foBo«d lorcepe or Lu e di ouimc 
tlocL Tlik «ppraxhnj.te irUo of one rapture 
foOowtng RmUneoas lebor to bre foUowfaiR 
apertUve odhrerka 00 loow exirti doca bJp 
fcTtepi deftTey hu been uridy rtpficed by 
aearokn KCtxn. Twenty eddltkul cue report* 
of raptore of the lymph^ pubb (oOowieig qxcw 
Uneoai Ubor were founi utedatke 1915, and ta 
addldooil is from lots to date. 

TU* total of 67 teataoeea of rapture of tbe 
tympbytb pubb wtth cflnUal ■ymptoma foSovtiiy 
^Nxitaaeota Ubor—iodudkw tbe 5 reported here 
—range m frrgticocv from 1 m 5,000 defheriei to 
I h 30,000. The s caaef reported here occurred 
.TTv^ tbe U*t fsrooo deiivei*» at tbe Mkiad 
Reoe Hoipital frem ipt* to 1931 Nerooc re- 
poctianlDcUeticeofrfa6,OTJ voo FemwaJd r In 
10000 Schauta 3 la 50,000, Sauer 3 in 64,000 and 
Kayaer found ocly 3 batancet bi w^oco coweco- 
Uve delhrika b tW Sdianta ai»d Chrobtk dinfca. 

In an \ ray itody of the lymphyib pubb to u 
cooaecutbe pallenta dartmpnyaiy y bb^ ^ 
the pucrperbnn Brchm ana Webaok. reported Iho 
fi,w 4 ^ of aeTeTe »:Earatioo wfth lymploma u 
Mcratioo of awre than 0.0 cenibnetef) to *6^ 
tbe teriea. Theyturt^ report a il^l 
K«jatioo without aym^OTa to »? P« *“* 
1^0 cttttoiota^ OoLy 47 P« 


t^rupfayib pubb wflh lytnptomt and ctmtoo- 
Irt-e \ ra> evaJenir b quite at variance wlii tin 
or any other artfde to the literuturt. Her wo 
N. ray fiodtoca are aaden as a diagneatlc aid ta 
thb Ivpe of mjury unloa the luptuie prodoca i 
gnaa aeparattoo. 

It b well known that ls]ury to tbe Ugruenti cf 
the ayisphyab pobb can and do occur without tia 
PmdoctKn of anv ■rmptoms. Gse& 

soQnda i c ceollmeietgap wfaue aomgaotwetn 
acetkn, AnMd found a marked aeparatloa b a 
patient wbo died to tabor and ZuUof tnd 
LoeacfKke found mariud arparaiioc* of tie 
•yuphy^ pubb repeatedly at tbe autopay table. 

AJuToarv CFT tox mtasma fcw* 
Cunatogbam deacrlbea the rrcc^byd* pubb ** 
beto( aa amphkjtbroib. The two polx bcaan 
are covsed erilh hyeltoe cartlUM with Inttipaaed 
SbrocanllagB to the toterkw m which there fa a 
vertical anteropoaierioT deft Thb carby aj^ 
peara at about tbe tenth \ear and reaulti fnii 
tbe breaking down of the toterpobk lamtoa, there 
being DO avDOvUl itratum. TbjiJcintUrdijorced 
by four Uganmla, the tuperlor uui poaterlor otas 
betog very weak and couabtlng of acattcred fibers 
paaatog L e f ec u tbe two bones. Tb^ Mstedcs 
pubk UgaxMst b thick a:^ stroog, tbe fibers are 
ohliqw and form an hiteilactog decTBMticiL The 
aicnale pubic ligament occupies tbe arch of tie 
pubb, b of comiaeratoe alrecftb andrlvearoaDd- 
oess to tbe putoc arefa. It a qdte thick, fa at 
l a rbed aatriiotiy and laterally to the bo«*, but fa 
free to lU toferior border 


Ptegnaacy produces definite change* to tbe 
Ugaioents of the tnophyifs pnibb aa well as to 
those which reenforce th* aaoo-Ubc avncboodiu- 
«*. Thb has been repeated^ conirmed cipeii- 
netitaQy and by autopsy fintoM From tbe first 
■nention of theae change* by lUppocratea to the 
oraent Ume Inmooenble wriiat liaia fotznd an 
tocteased EooWltty to the jotolaof the peivi: girdb 






Otwo**-:** 
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Haemorrhage mto the im ol\ ed airea is usual and 
results in the accompanjang oedema This extra- 
vasation of blood fiUs the caaaties produced bj the 
teanng and separating of the 6bers of the liga- 
ments Such a haemorrhage ma\ be large or even 
fatal Holzbach reports such a fatabtj m the 
patient with the complete separation just de- 
scnbed A haematoma de\ eloped unmediatel} 
after deliverj,’^ which increased m size and dis- 
sected Its way upward not onli mto the canim 
Retzu but also along the antenor bell} wall 
Contmumg haemorrhage resulted m death 3 hours 
after dehi er} 

Infection of the involved area occurs usually 
when there is a commumcation mto the ragma 
through lacerations This ma} result m abscess 
formation and such a complication adds marked!} 
to the grant} of the mjur} and may temunate 
fataU} Glenn and Coin ell each report such a 
fatalit} Abscess formation was reported 7 times 
in this senes (Glenn, Colwell, Hartwig, Puech, 
Ma}er, Benthm, Naujoks) In a senes of gS m- 
stances of separation of the s}'mph} sis pubis fol- 
low mg operative delivenes, Rudaux reported 
abscess formation 23 times 

Unrecognizable trauma undoubtedly occurs 
frequentl} Delestre, Glenn and Koestlem re- 
ported the findmg of pubic separation at the 
autops} table Loeschcke m 5 autopsies done on 
pnimparee aU of whom died within 24 hours after 
deliver}, found haemorrhage mto the s}mph\'sis 
pubis three times with teanng of the ligaments 
but no separation The cavities produced b} the 
teanng of the ligaments were filled m each m- 
stance by a serosangmneous fluid 

Autopsy studies on the normal S}mph} sis pubis 
reported by Zulauf, Cruveilhier, and Loeschcke 
indicate that the gap is greater in multiparae than 
m pnmiparae The latter author states that these 
increased gaps are the direct result of acute birth 
traumata and that the} are constant findmgs m 
the multipara He found no gap present in males 
or m multiparre The senes of X-ra} observations 
reported here does not bear this out Man} ob- 
servations on women made before and after spon- 
taneous deh\ er} m both pnmiparse and multiparre 
showed no appreaable differences m the size of 
the gap 

ROENTGEV STUDIES 

The inadequanc} of the X-ra\ m the evTiluation 
and diagnosis of separation of the s}mph}sis 
pubis in our owm senes led to a comprehensi\e 
X-ra} stud} of this joint One hundred and fift\ 
paUents were exammed roentgenological!} In 
order to determme a normal standard, a pre- 
hminar} stud} was made which included 20 


males, 30 non-pregnant females, and 20 pregnant 
females The ages ranged from 17 to 43 }ears 
Suxteen per cent of the females were multiparae 
The pregnant women were all from the prenatal 
clmic of the Michael Reese Hospital No m- 
dimdual was used for this stud} who gaxe a 
histor} of mjur} of either the pubic joint or the 
pelxTS 

A second senes, aimed at the X-ray determma- 
tion and time of occurrence m pregnane}^ of the 
known ph} siological changes m the jomt, mcluded 
80 pregnant women who were followed roent- 
genologically from the second or third month of 
pregnane} up to the time of dehver} and agam 10 
da}’s postpartum Films were taken m three 
positions and retaken at 6 to S week mtervals. 

Position Three positions for projectmg the 
s}Tnph}-sis pubis were used m this stud} (i) dor- 
sal position, with the subject on the back Figpire 
4 (2) xentral position, wath the subject on the 
abdomen. Figure 5, (3) situng position, wath the 
subject m a semi-sittmg position, wath the back at 
an angle of 45 degrees and the buttocks pressed 
firml} against an inclined suppairt. Figure 6, in 
order to place the plane of the pehac mlet parallel 
to the film 

The s}aiimetr} in each mstance was obtamed 
b} proper position and was mamtamed, together 
with a fixation of the lower extrermties, b} means 
of sandbags The positions x aiaed m the amount 
of discomfort to the patient m direct relationship 
to the month of pregnane} , the greatest discom- 
fort alwa}s bemg found m posiUon 2 and just 
before term Position 3, the semi-sittmg position, 
was comfortable at exery stage of pregnane} and 
therefore most agreeable to all patients 

It was attempted m the prelumnar} work to 
project the s}-mph}-sis pubis with patient m the 
upright or standmg posture This position was 
found to be unpractical because of the progressix e 
difficult} of projectmg the s}Tnph} sis pubis due to 
the protruding abdomen of late pregnancy No 
distortion of the s}'mph}-sis pubis could be found 
when the body weight was earned on either the 
nght or the left leg Traction mamtamed on 
either leg xnth patient m the semi-sittmg posture 
also rex ealed no distortion of the jomt, neither was 
there chstortion when traction was mamtamed on 
one leg while a duecy upward push was mam- 
tamed on the other leg 

TECmxiQUE 

All of the roentgenograms were taken on a 
Buck} gnd Eight b} 10 films were used through- 
out The s}-mph} sis was localized m each mstance 
with a dental cone 7 centimeters in diameter A 
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due to I ajoli.nfd polvti m»v 1, 

^ I* H>” laarototil f™ the 
OT»of otcrinc cotlncilo,, 

™ o' tbo a™il„ £,no™ tolho^ 

dualm ol .Tjatioo ol the lympi^ put*!^ 

^ ><^ ol UIw wu ghn u lo. Uiui . boar 

M 1^?” ^ “jllf '.ii?" 1” •*. utd OVCT 

fu t li; °'^ In »o oot ol j8 

(J4 p« cent) Uixff wu imtwitJly ibort * 

In 5 infUoca ddhrtiy occnrml predpJutdr 
ij*rlic^ vWtnt jmin, i6 uSi w«J 
7MM4y »nd5Mh»rd 

erf 57 PCT cent, were tWfw dewibed 
marked lnt«iity <rf 

HCCSAJGCa 

The^ «ce«*ry to tor tbo pwbfc: Unmeou 

rupttire o< the fibrociAQa^loS^ 

^7* hai been determined erperimenSlv 
7 Pdra tad found 
U^U retr^ between 170 to »oo Uorriin* <rf 
4^ pnll to rapture the eymphyih pnlrft. 
TUfty yw Uto Fceiaer rroteddiS 
menU^i:WTOborataitbedaSi& IntShJ® 
be t bkii erf wood (ubioeed it m thet It 

tb^vk wood h wtter The etpuadli- 
wood exHted enough preeme to roptW the 
pmoh^ ObvlotBly the mechlaktr protlon 
fa eeparttlon of the lymphTW whw b 
dopUated by the e ijurwkm tot <fi»raei^ bv 
Fe*l« ratber than by the direct pulliiw aaaoder 
cra^ojrd by PooBeL 

The fora that causes rapture b a wedje effect 
prodoced by the Tiolent thnw erf the fetal bead 
throufh the raperfar atimit under the comhuied 
power orf the nlerfae and voiontary maacolataie- 
Thk most be trxie doce tbe maTfmrrm coclrarriu 
power of the atentt b aoinethfag under 15 kilo- 
(Tuns and the ntfanated tdditkiQal power orf the 
vcrfuntaiy miaculatare b another Jt kOo^rams 
(Schatz) Thb total maximum erf to kDafrann b 
appraximatciy CDe-quarter of tbe force nrrriij 
to rapture the lymphyifa puhb, wben applied by 
a du^ poll 

Tbe question orf favofvasent orf tbe aattn- nhr 
joints wu tested by Wbhner and hlaTCr They 
took a fexoaie pefrla, cut throogh the symphyib, 
and pried the pobfe bones 4 cendmetra apart 
Thb resulted fa the anterior ncro-fibc Ucuints 


the sat^IUacJoinU required the prodoctfca 1 
**P between tl» pohfc hMo, t 
joioo whifa piictkaJly never hapfeas^^ 

ddlrr^ Opfal« as to lurolTOenb 
Ahtf^ dametrioSy 

^ ^ tuptore erf tbe lynwh^ 

Mi«IleTheim.Zwel£3,^^ 

»Ute that such ItrreheM 
of Jofatj b not necesHiy 

\Vto tbe mav-OiMc sj-nchoodriKs are t 
voj^^ the torn l^aments are cn tk 
Mleria^urfara orf the iofata, whfch accDuati for 
^ of symptoms other than 

moahle to these JofaU (Wbbner and llt«^ 
toe aacTo-flbe favolvement aeems to be mre 
«*nmoa on the right tide. In arahTfax ik 

Ut«^ «*m>rf]iacfofatfavolrement TOBm- 
times. Both join u were favoJ red b f 
tbe right joint alone fa g patieuti. aal 
Joint was involved fa 8 patJena la only 
ooe fajUJKe was tbe left Joint farohed bIok. 


Thb resulted m me anterior ncro-tuac ucannu 
t wiring and giving away so that the right Joint 
nped I centfaieter and the left one 0.5 centfaietcT 
It ibonkl be noted that fa thb work, damage to 


ftrnoLDov 

rjVSl ^ Injury b pnmailly a rapten 
lipaoti, afteT.hkb tie^ 
nnJoD at the symp^ The 

W desMcuarahie \‘^y er by saml 
0/ tL rxbtttice cr 
<wree o f the fajnry Ndther b it related to the 

cw irvedtv erf the dlnfcal lyraptonw and 

rt^ed DO tbncrmaj seimration 
t^gb all 5 women presented the tyraca] 
P* ^ura orf rupture of the symphyib pobia 
rr?2i^*^ reports a sfaifisr experience, ffli 
^ effai^ rddences (rf 
• widaed gap between the poUc 
-V be fdt or demonstrated by 

^ I>7 JIandrumto, 

rf rapture fa 5 patLu was b«3 
fcxilflBi. ATthere wne no 

krfoL^ separation erf the 

present between the pubic 
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IN LITERATURE AND AUTHORS’ FIVE ADDITIONAL CASES 


TnTtial Syroptoms 


Stood up fell unconsacms frcm pain Pam unmobllitj backache 


Right pubis above and m front of left one 


Sudden, Krere pam and descent of i finger gap 
head-cracking sound 


Sacro- 

iliac 

Duration 

Recovery 

Both 

1 Short 

Rapid 



Sudden crack 


Fain 


Pelvis larger 


Typical 


Pain on standmg, nttmg walking 1 finger gap 
and tummg 


Pain— could not walk last 3 mo i finger gap — bones movable 


16 cm gap 





Pain — could not walk- Felt as U pried i finger gap — 2 finger gap while head was 
apart in pelvis 


Pain — fudden as head went through I^ft pubis a cm. higher and superimposed 

on right 


Pam and cracking aound and sensa- Marked mobllit) and separation 
bon on walking 


None until autopsy 


Separation — abscess 3 wks later 


Tuberculosis found at autopsy 


liMde sepaiution 


Pain and grinding cracking noise heard Pam, tenderness, waddling 


Pam and inability to cross legs Tenderness and definite groove 


Severe pam and crackmg noise fol Typical followed by prcvedcal 
lowed by sudden dcbi’ury no gap 


Pain and immobility 


Tenderness s cm. gap, nght pubis low^ 
than left 


Immobility — snap beard on tnmmg [ Tenderness — tnaiked mobility — no gap 


SweHmg — tuberculosis, sepsis, and death 


Fain on turning and grinding could Tenderness, enmehmg could be felt on 
not sit or stand moving, cedezna 


1 finger gap ttdema typical 


Pain and grating — snapping noise Mobflity and tenderness 
heard 


Pain and imm obility Gap typical followed by abscess 


Fain and cracking heard on gettmg Marked mobility — 1 fincer cap 
out of bed t. 


Is one 


Sacral and pubic pam 


Found at autopsy — all but posterior liga 
ments tom — no gap 


3 cm. separation — X-ray positive 


Severt min and grinding taanng i finger gap— X ray positive 
sound heard during ma D q;<l rctnovaJ 


Pain followed sudden turn 


4 wks. 

Prompt 

S wks 

Prompt 



Died of sepsis — 27 days 



2 wks. 

Good 

4 wks 

Wen 

4 wks 

WeU 

Short 

Complete 

S wks. 

Complete 

46 day's 

Died of sepsis 





Complete 


Died of tbc. sepsis 




18 days Died of tbc. sepsis 


6 mos Operated upon — bones 

wired together 





Long abscess 


141003 Satnred,completerecovcty 3 nneventfol 
mobOity and gap 
persisted 


I wk. Died of sepsis 


4 mos. 1 Good gap persists 


Tenderness oedema, no rotation Left Neither 
pubis in. higher, }i in- gap 
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LITERATURE AND AUTHORS’ FIA'E ADDITIONAL CASES (Continued) 


Initial Symptoms 

Findings 

Sacco- 

fliac 

Iniration 

Recoico 

Sabsequent 

Labors 

Pam and ‘ tearing apart ' 

CEdcma outward rotation a cm gap 
\-ra> positive, gap norma! 

Both 

S whs 



Pam and teanng sensation 

Tenderness oedema 2 finger gap X-enj 
positi\ e Abbess 


12 wks 

Good, X ray showed no ; 
gap— some ossification 


Loud cracking — long pain— delii co 

3 era gap ordema 

KiSht 


Good 



X ray positiic 



1 



I finger gap 

HH 

S wks 

Good 



1 finger gap 


3 wks 

Good 


Pjjn 

Large hxmatoma dLssecUng up belb walk 
2 finger gap and cartilage ail tom at 
autop 5 > 

Both 

3 hr 

! Died of dissecting 
hicmatoma 


Chills and fci er 4 da>-» then pain 

Tj-pical, r finger gap X-ra} positive 

■ 

3 >i wts 

Complete no gap left 

i 


Crackbg sound m 2d stage 

TiTUcal 

■ 

3 wks 

Good 1 


Sudden sei’cre pain in 2d stage 

Tj-ptcal bat no gap \ ray negative 

■ 

6 wts 

j Complete 


Pam 

[ X-ray showed i 5 cm gap j 





Pam on rnoveroimt | 

1 Tj-pical 2 cm, gap found \bcsccss at; 
opcratian X-ray positive 


8 wks 

1 

Complete 


Pam 1 

Typical 



Rapid 


Pun 

Tenderness <edema No gap, no rotation 





Pam 

Typical, X ra 3 positive 


4 mos i 

Complete 


Crack heard and felt 

T>*pical X-ra> positr\*e 





Pun 

None for x mo,, then i cm, gap X-ray 
showed I s cm gap 


6 mos, 1 

Complete 


Pam and iwellmg 

T)-pical gap X-rai positne 


4 mos 

Complete 


Pam and swelling 

CEderaa, X-raj showed wide gap 


;HHHi 

Complete 


Pain and swelling 

CEdcssia, tendemes X-ray showed wide 
sap 



Complete 


Pam and swcflmg 

CEdcma tenderness 



Complete 


Pain 

CEdenaa Feel gap X ray shows slight 
separation 

Xother 

3 wks 

Complete 


Pam 

X-ra> shows 3 cm. gap after 3 mos 

Risht 

4 mo*. 



Pam 

Tj-pical, % finger gap, X-ra> positive 

mi 

1 mo 



Pam 

TjTMcal, I finger gap. X-ray positii-e 





Pam 

Tenderness and gap Both bones moi-able 





Pun 

I 5 cm separation Xra> positive 

im 

3 wks 

Complete, Xraj showed 1 
I cm. separation j 


Pain etpcmDj on mo\'mg 

T>TucaL X-ray ahowi no gap but absorp- 
tion left ramus 

• Neither 

S wks 

Complete ■ 

2 Dormal 

Pam especially on bedpan 

Typical and raobUity iSo gap X ray 
negatn'e 



Complete j 


Pam and pam in nght hip 

Ti-pical Xra} posithe 

Right 

5 wks 

Complete 


Pain 

Typicai, X ray negatiix 



Complete 

! 2 normal 

1 

Pam— pneumonia at tame time 

Tj^caJ and pnexuaonia then pleurisy anc 
cnusion 

1 Neither 

S wfcs 

Complete 
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Fig I I, The deep narrow type of sjinphysis m the male, t>pe i, with the tj^pical 
acute pubic angle 3, The shallow broad tj-pe of sj-mph3'sis m the male, tj^pe 2 The 
pubic angle here is an obtuse angle forming the pubic arch which is found more fre- 
quentlj in the female 3, The deep narrow type of sjTnphj-sis in the female, tjTie i 
Contrast the broad pubic arch with the acute pubic angle mi 4, The shallow U^pe 
of s>’mph)-sis in the female 


Fig 2 I, The shallow, broad Ij-pc of s>-mphysis,tj-pe 2, m the male Here the pubic bones 
^ ^“d arch rather than an acute angle x, The deep narrow U-pe of s\-mphi-sis m the 
“ associated with a \eo broad pubic arch 3, The broad shallow 
TL .u ^ ® of the pubic arch The angle formed b\ the 

a tipiol'*^b?c^r^"“'“'’‘^^ ‘fogrees 4 The deep narrow n-pe i in the female with 
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coQitut Uixet dlitaiKe of j6 iochea wu mtio' 
Ulocd. All other ficton were tlao cooaUiit except 
time which natnnllj Ytriea according to toe 
thlclmeaa of the part and the term of presQUXT 
Thb iCandard dktaoce of 56 lochca doea admit 
of fome distortion ai compared to a tdeo or t 
meter (fistance. Howerer with the technicnw 
empioTed this dtstortloD b not tofficienUy great 
to oeczadtate tha conridmtlon of aabg a U/ier 
target dfstance with Its sabteqDeDt Increase in 
exposure. If nccemary the (fistortloD co-effickot 
cu be calculated a^ the tTiophTKi can be 
measured. Tber^ore, it did not seem adrantage 
OQs to Qse •p'***!*^ measuring J eT ke s aoch aa hare 
been deserfM for work of thb diaracter 
The qoestloo aroK aa to the effect of the re 
Mated cxpoiurei to the roentgen ray In no 
bstaoce was any effect fotmd in dther mother or 
fetus that coold be attributed to the use of (he 
roentgen layi. Tbb b in accord with the wo^ of 
Stein and Arens. 

aKtuui 


Coosidrred rocnlgcnoitflcally there are two 
geneial types of sympbyies paws. The one b the 
type found predreptnatfngiy la the maka. Ben 
tM (oiat b koof u the remit of the laoeased 
hdgnt of the pubic bottea The tzaorvem 
in thb type b QbbBt short resolt 
log in a bog narrow joint (Tigs. 1 aad^ The 
type b nort frequent b females, B^ere the 
lofnt b unit b Its natkal diameter bat wider to 
(otnnivem Ht«rtwK<T retuldng b a ihaUow but 
broad joint (FIgi. 1 and s) AD gradatloot be 
twtd f>»i^ two general types ha^ bem fouDd. 
atd tt b DOteworthy tbsU many of the ina»ciiUi>e 
type are found b the fanaie and many rerembihif 
the temale type are {ound b the mala So tre 
Quently b thb true that It has been fotmd ta»- 
Scaafbk to diScroitiate accuratdy from the ceo- 
of the tymphysb pobb abac. The charac 
terisde pubic angle of the 
,rtille theSaracUJlstb puhlc arch of the female 
b an obtnse angle. , , , . 

TV* fads of the patk boaes show many rarls 

tJr S«S are «d ^ while o^ 

Ibwpa™ •"i 


any changes b the joint daring pr^osacy cr tb 
pueperiom. Repeated taVm it wybf 
Intenob througboct prcguocy as well n pn(- 
partnm show do rlisug e s b the symphjds pelb 
(Figs. 7. S 9, 10 1 1 1 1) Ihwo UktMt Is fta 
stria ij Sc fdUnlt ftOsnJ (hrsagh tit mtru if 
tiof ffttiuwcy Hx ray cksays fmL 

hfobOity of the symphyib pu» wu soo^ kt 

b In DO httftnf cOalo h b 

dememstTated roentgeonbgkaJly b any of tie 
three pod Cioiis. liLewbe, wldmbig of the jebt 
due to the inff u cp c e of pregniDCT or labor vtt M 
demcmstnhlc. The narrow Joent cf the yrag 
polmlpaia (Fig xo) rmahKd Bschanged tli«|l- 
out pregnancy, and the broad jcifait cf a h-pan 
Uhei^ iCTaioed Bodmtged (F^ 10} 
patently tbe bdliidoal entracteimks cf ny 
firtn sympJiyib are ordloaiilT not luffidredy 
^tmd by pregnancy to be demceatrsbe 

Tn«lify*« UOdot^tedly OCtW 

in wmch lb* widening of the Joint b otrriotahg 
Lhny ^ Qncccnmcn. It woold scan that the 
f^ydoiofl^ ifimtion of pregnancy b a ^ 
tentlal widening b prrparstlco for lah«w 
than an actnaJ widening Tbe 9S pe cent a 
SoclUagb sedes of 500 cases shm^ ‘Sooessm 
mobility of rim tVan j ndHimeun" wooH 

teem tc faD wlthb the onge cf DOrmaL 

Tbe c instiBces of sepaxatkci of the sTBphvw 
pobb duebg ipnntanewa labor reported bm tor 
the flm an as foflowi 

Casz I 


M tsded ie slutt, a.. . 
vrotaal d tf mt M. IT* UaT moatnrt prdad te|** 
J«J7 & ad ikr al<nd dw kigwjt 4 

Tlie smil pbrrical loaiortlBD vu DCfaOW. 
ttom bdas 10 x l don gf ridru er •mn ccortlM* 
fl wi wa monJ [I fain tad miar 9m nmJ 
■una4xw » JJiailii *«x *0 ceubottfii tSr taioui™. 

7 I caatinrtns; dfht etiOcra*. t) ca Clsictwt; kft aUM 
*1 cnHorem, caabifxla txtWM. I j cniaiaeCwa; 
the fdifslx tntma, I phi autmeua. 
oj rndtedr Mi ten ead tbe (ttal ^ 

th waa0 iC lahv Tlw labor vie tsdaced by mow itt * 
ewacM, Wloa td In lad $ been by f fjfaln * i^jrhh, t* 

fine M«ae lutat 5 bocn kKl Uh wortd 
i TniftTtw witb tatsaatkor Wbor ntid 

«ad npaMno of tbe Pchun ««i aadfst 
SBtMiita Tbe fbfl d «u lofi bmI* «e antiiarten lk( 
On lb» tb£d hy Ih pad^ 
t w^hh a d cf •*?«(• agsnpaheiiata vUch vh fatodlW 
uy mnawaaat cf tba lici ^aadBatka «ba«td as*' 
<adcB» abaas tba iTB^ifaya, nattad ttodcMa, aat 
nehB^ of ^ paii: tVra aaa^atrard roUtP* 

W tb a lap ha t»^_«»oaca pcactacad wrws pab r*? 
Um ly a^j di _ JJedka • 


tfarVirwtwi ^rittMuadj 
tha pah Piha ad ‘ 
thaamy 


pmdaead u ht^if^nrta li 



Fig 5 Ventral position Position 2 i, 2, 3 show three male sj'mph>'ses taken m the \*entral position. 4, 5 6 show 
three female symphyses taken in the \ entral position 


weighed 3^430 grams The fetal measurements were some- 
what large, the ocapitofrontal diameter being 12 5 centi- 
meters, the bipanetai, io,ocapilomental, 15 5 centimeters 
The occipitofrontal circumference was 36 centimeters, the 
ocapitomental, 41 centimeters, and the bisacromial, 34 
centimeters 

On the sixth da> she complained of suprapubic pain on 
urination which on the following da} was present at all 
times and was mtensihed bj movements of the legs 
Examination at this time showed some oedema of the vulva 
and sj’inphj’sis but onl} slight tenderness \s all sj’mptoms 
were gone on the elev enth daj the patient was permitted to 
get out of bed The following day she complamed of sev ere 
suprapubic pain which prevent^ her from standing sit- 
ting, or walking, and she was put to bed again Examma- 
Uon at this time showed tenderness, mobilit} of the pubic 


bones which produced a grating sensation, some oedema 
and marked tenderness and roobihtv on vaginal examina- 
tion X-ra> films showed no increase in width of symph> - 
sis The pelvic girdle was immobilized b> orcxilar three- 
inch strips of adhesive tape which extended completelv 
around the bod} This immobilization produced immediate 
relief On the twent} -eighth da} the patient was permitted 
to get out of bed V alkmg was accompamed b> some pain 
and a waddling gait. Both of these persisted for 3 months 
Climbmg stairs and any other mov ements which tilted the 
pelvis excessiv el} produced pain for about 4 months, after 
which the recovery was complete It is of mterest to note 
that the patient had a sturd} but short frame being onlv 4 
feet 9 inches in height. Her husband had an unusuallv large 
head and frame, being 6 feet 3 mches in height and weigh- 
ing 210 pounds 
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Fig 5 Ventral posibon Position 2 i, 2, 3 show three male sj'mphj'ses taken in the \entral position 4, 5, 6 shov* 
three female sjTnphyses taken in the \ entral position 


v,eighed 3,430 grams The fetal measurements were some- 
what large, the ocapitofrontal diameter being 125 centi- 
liters, the bipanetaJ, 10, ocapitomental, 155 centimeters 
The ocapitofrontal arcumference was 36 centimeters, the 
occipitomental, 41 centimeters, and the bisacromial, 34 
centimeters 

On the sixth daj she complained of suprapubic pain on 
urination which on the following da> was present at all 
times and was intensihed by mo\ements of the legs 
Examination at this time showed some oedema of the %’ul\a 
and s>Tnph>’sis but onl} slight tenderness As all sj-mptoros 
were gone on the ele% enth daj the patient was permitted to 
get out of bed The following da^ she complamed of severe 
suprapubic pain vshich prevented her from standmg sit- 
ting or walking, and she was put to bed again Examina- 
tion at this time showed tenderness, mobflitj of the pubic 


bones which produced a grating sensation some oedema, 
and marked tenderness and mobilit> on v*aginal examina- 
tion X-ra> films showed no mcrease m width of s>Tnph>- 
SIS The peine girdle was immobilized b> circular three- 
inch stnps of adhesive tape which extended CDmpletel> 
around the bod> This immobilization produced immediate 
relief On the twentv -ei^th da> the patient was permitted 
to get out of bed ^\ alkmg was accompanied some pain 
and a waddling gait. Both of these persisted for 3 months 
Climbmg stairs and an^ other mov ements which tilted the 
peIvTS excessivelj produced pain for about 4 months, after 
which me recov cr> was complete. It is of mterest to note 
that the patient bad a sturdv but short frame bemg onlj 4 
feet 9 inches in height. Her husband had an unusuallj large 
head and frame, bemg 6 feet 3 mches m height and weigh- 
ing 210 pounds 






Fig Q Symphjsis m late pregnancy i, 2, 3 show the three positions in a 23 jear old ii-paia at 8 months 4, 5, 6 
shoi\ the three positions m a 27 jear old ii-para at 9 months 


pelvis or moiements of the legs increased the pain The 
peine girdle was immobilized by a tight binder which 
produced relief of s>'mptoms On the sixteenth da} the 
patient was out of b^ but walking was difficult and pain- 
ful The gait was unsteady and waddling in character 
One week later all s}’mptoms and findings had disappeared 
and the patient was apparently well 

Case 4 Mrs B B , aged 27 }ears She had had the 
usual diseases of chddhood and one prenous pregnancy 
which ended bi a short labor and a forceps deliv ery Last 
menses began October 4, 1025, and labor began on July 5, 
1926 The general physical examination was negative, the 
blood pressure and urme normal, and the peine measure- 
ments were mterspmous, 27 centimeters, intercnstal, 30 
centimeters, right oblique, 23 5 centimeters, left obbque 
24 centimeters, conjugate externa, 20 5 centimeters, and 


conjugata intema, 12 plus centimeters The first stage of 
labor Lasted 6 hours and 40 minutes and the second stage 35 
mmutes The pams were at 3 minute mtervals and of 
a\ erage mtensity One hour and 30 mmutes before deUx ery 
the head was still floating Debt ery was spontaneous and 
the presentation was left ocaput antenor The child was a 
male 52 centimeters m length and 3,800 grams in weight 
The puerpenum was afebnle and unexentual until the 
eighth day when the patient complained of pam oxer the 
symphy sis which xvas aggrax ated on turning or by moxing 
her legs Examination showed some tenderness and mo- 
bihty of the joint but no defimte gap could be felt The 
mobihty xvas especially marked on xagmal examination 
which also revealed a i centimeter gap Passix e motion of 
the legs mcreased the pain Immobilization was secured by 
arcular adhesive strips which produced relief of symptoms 
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Fig 12 The sj-mphj-sis m raultipare i, i-para, 2 , u-para, 3 m para, 4. '-para, 5, 'ai para, 6, ix-para 


stant dull ache Anj mo\ ement of the lower ex- 
tremities or of the pehac girdle intensifies this 
pam until it becomes sharp and lancmatmg 
Turmng in bed, use of the bed-pan, sneezmg or 
coughmg all increase the seientj of the pain 
Sittmg IS usually quite painful and uncomfortable 
because of the pressure on the lacerated fibro- 
cartilage of the jomt Standing is equalh dis- 
tressing because of the added factor of weight 
beanng 

Wallmg produces pam and marked discomfort 
due to the increased mobdit} of the joint together 
\nth the fact that the two ends of the pubic bones 
rub against each other This instabihty of the 
pubic arch produces a characteristic gait or 
“n addle” nhich persists for some time after the 
jomt has apparentlj healed An\ movements 
which tilt the pehnc girdle, such as standing on 
one leg or the use of stairs, mcreases the pam in 
the joint. The tj-pical waddling gait found in this 
condition is exacth the same as that found after 
s\'mph\ siotomj or pubiotom\ The senior author 
(J L B ) observ ed and studied the after-effects of 
these two operations m approximate!} 50 patients 
in the Schauta chmc in Vienna m 1907, and he 
found that the resemblance of the piostopierati' e 
gait with that produced bx traumatic separation 
IS most striking Equalh sinking is the sirmlantx 
of the complications and sequelse following these 
t\\ o txpes of lesions 

The seventx of the pam together nath the fear 
of intensification on mox ement results in a 
pseudoparilx sis of the lower e.xtremities which 
much be differentiated from true paraplegia 
Pam IS present m the sacro-iliac joints onh when 
these latter are in'ohed This sacro-ihac pam is 


never referred to the thighs and does not produce 
spasm of the hamstring muscles The tenderness 
IS localized to the jomt itself 

PHYSICAL FINDINGS 

The ph}-sical findmgs are so Ixpacal that “after 
the first case has been studied, others were 
diagnosed without roentgenogram” (Wishner and 
Iklav er) Marked swelhng and oedema are present 
about the jomt Tenderness is practicall} alwavs 
present and m some instances a definite gap or 
groove can be felt between the pubic bones This 
tenderness is alwaj's present on v agmal examma- 
tion, at which time the gap can be felt, if present. 
Combined vagmal and external exammation often 
ehcits mobditv of one or both pubic bones and 
occasionally such mobihty produces a grating 
sensation In some instances the pubic bones are 
no longer m ahgnment and m addition are found 
to be at different lev els 

In addition to the pseudoparalv'sis, the lower 
extremities are usuall} found m marked e\ ersion 
and abduction with some external rotation This 
latter findmg is not, howev er, as constant as are 
the ev ersion and abduction 

All of the tj'pical findmgs mcludmg oedema, 
suellmg, tenderness, disturbed gait and pam 
foUowmg bilateral pressure on the trochanters 
were recorded m 28 of the case reports A gap or 
groove was felt m 34 but was defimtelv absent m 
12 ^Movable pubic rami were recorded m 17 and 
m 5 these were found at different lev els External 
rotation of the lover extremities vas absent m 9 
In the 30 reports which did not list all of the 
tv^pical svTnptoms, tenderness was recorded m 12, 
oedema and swelling mu In 2 patients the 
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Ob tb« d>y the patlat wa« lOnml oat al bed 

»jxl dM walked ob tta twcEtWtk dij TWn wu ontr 
dl^t wirra i T cr tM walkfan TkiiUlttr 

dlMppeared n wec^ 

Cm 5 lIn.C.^ Bead M rcM, M had I 

. . . If Ub^ 

■ rtJTribnnd tad ,, . _ _ 

tka befu Utnh loidi ubI khor befia m Deeoher 
8 Tbm hid beoi tuffat nfkal bkt >flU4 *1 tn miU j 
bMenrali (or the past i wcekj lad the hknd p matf n od 
• dedaioB WB* 145/ o. OrBmJ ptiTwcil outiaBUoB «a 
■e^idn aad the pcM; ii.BBjfi iw.ifj w«ia taunraow. 
14 cesthDeten toUmut. tj emtkBetmi ri(ht oUqtM. 
cesliarten bft ob th j o f . < ceatnorterv oxihi^U 

atfTDB, loCKitiaMtcn) lad tin CDohicata ktiTTM. ptai 
ctfidorten. The ftnt Bapr ^ labor LaBrd kon aad 4$ 
i l iif tf with Mran pan al odaBta talerrab The 
vend lUfe laBad j adaatrt aad (he iMl wiy wao 
taonoB, the piemtitfca bdot k(t oedpat aaurtor The 
ddUwaa (oDok, Socestkiiee^ takcfth aod j.ee5fran 

Oo^S^thini dar the teB^jvatoe wa» F defteesand 

the patkat enfeafawd «d vrere wyrnak fc pali Thor 
aaa aBital teKknm am the vr^hriia oaikrd odttaa 
<d the pqUc te*ko aad rahra, defiaK* B»obftil7 «/ the pbUc 
bna aod pawt mtke cd the knm extimtka Inenan) 
the paUe paid That ni*ht tha patkat bocaaw cjaviefc. 
the mdraOM betaaa rapid and tha (ofiowraf da; then 
was /W4^> Ttf kt ddad pnamrvk Od the (oBrtmdh 
diT pkuiwTi^efloaioBdeTeicTwd ThiaU^la* 
daw and was (olkrwad tnr ci»ipkta i e m racr Tha ptddc 
pai M b«n retkrad hj kMacWHntioB bjr prana B 
tTillnwfs. X-rijs erf the ayruJiTda po alyorwiaJ 

Miwtaeat TtafBUeatwaaweJieplhrttirtfclhday^ 
MS^^tad. 6mUadeiBe*aaiBifl|*taepJaw^ 

aiwl -T” r“'* w“ aatk.iil wbcB die aalk^ Tha 

^iaa aeenewkat onateadT »t_**ddl^lDch«»^ 

& weeks ktar the palknt « oapi»ad a«l faand to ba 

TlK 6 j CMC reports foend la the literature to- 
wdth the K boT reported baw been m 

and charted chrooologicany 


\fcbcijoo I report In 1824 (Table 1) The meat 
tteent report /oundb the Htenttoreb that rfWi 

lo 

rWTOBATOLOOT 

The thne d ccaet o< aj'mptocn refstble I0 
aepantkc cd the rtTupbviii pobb vw recstded b 
56 oje rtportj. b 4 pa ties U then were itb;* 

tocoa ol pajn, dacocofort and cSfficult^i&wiIUoc 
before ddhTT> FoJlcreiDf deUverv typical 
avtoptocna erf Mparation developed It wwdd 
aeem that ibeae 4 patieou bad marked rdattdoa 
orf the pelvic )crfats pmdirring lymptccm In *pde 
orf »hld tranmalic aratratioii, as evideoced by 
further f>iHp4cni» aadfeidbi^ occurred as lie 
reach orf labor Eleven wtanen devtkped lytip" 
Uxns before labor had beai ccrnpleted, to fan- 
Boedlately foUowin* delh-ery and t8 In the fint M 
houra poatpartum. Tbe rtmalnlrn 13 bad ao 
yioptnma for the firat day <x etTo kaager and 
orvdeped ibelr aympioerta aa they became iwre 
•^tlve. Three patlenta were apparently free frtan 
aymptma nntD they attempted walkJnjt or even 
atandbt^ 

The fadlia] lympton of aeparatloQ erf tbe ipa- 
|wyib potrfa b uauaDj the ocnurence orf pain In 
^ affected Joint Of the 67 case reports, f-ln k 

frven In 51 as the InidaJ aymptoan. Seven patloiU 
“^tkai to the pain, a cracking oe tearing 
In 1 1 other mooreii, tbe cnckiog could 
recorded as havlnjr been 
awflble to tha attecalanu present at the tSik erf 
deUvefy 

Tha (wedominatlnt rt-mpioro orf aeparatloo orf 
tbe aympiiTib pobb b pafn. Thb b located dl- 
rectlv over the aymphyab aad b uau^ a coer- 
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physis pubis has been recommended by 'W^hner 
and Mayer The patient is encirded by a broad 
canvas swathe from behmd forward and the two 
ends are run over pulleys, and weights varjnng 
from 5 to 25 pounds are attached This swathe 
produces a contmuous compressive force m the 
same arc but m the opposite direction to that of 
the pathological separation The authors recom- 
mend this form of treatment as it is painless and 
because recovery is more rapid 

Occasionally healing and recovery of the jomt is 
delayed or even absent Open surgery of the jomt 
with winng or sutiuing of the pubic bones is then 
necessary This was done m 2 of the 67 cases 
collected 

SnUMARV 

The world hterature to date has juelded only 62 
instances of separation of the sjmiphysis pubis 
dimng spontaneous labor, to which are added 5 
additional case reports from the maternity 
service of the Michael Reese Hospital 
Of the vanous hypotheses offered m explanation 
of the occurrence of this lesion, the most logical is 
that “rupture of the symphysis pubis is due to 
marked mtensit> of the utenne contractions plus 
marked rapiditj of labor ” Analysis of the 67 case 
reports completely supports this theory of 
etiology, 73 per cent bemg multipane m whom the 
above mentioned mtensity of contractions and 
rapidity of labor is most apt to occur Thirty-mne 
per cent had contracted pelves and 67 per cent 
had overweight babies These two factors m the 
production of disproportion supply additional 
background for the fulmmatmg type of utenne 
contractions 

The force that causes the separation of the 
symphysis pubis is a wedge effect produced by the 
violent thrust of the fetal head through the 
supenor strait This explanation of separation by 
a distention force is necessary since the ax'ailable 
combmed powers of the woman are approxunately 
only one-quarter of the force necessary' to rupture 
the symphysis pubis when apphed by a direct pull 

Sacro-ihac mvolvement occurs when the separa- 
tion IS extensii e and mvolves tearmg of the 
ligaments on the antenor surface of the syn- 
chondroses with only tenderness as a possible 
joint sy'mptom The right side is most frequently 
mvolved 

The bony gap demonstrable by X-ray or by 
actual palpation is ne\ er a criterion of the exist- 
ence or the degree of the mjury nor is it related to 
the seienty or presence of the clinical snnptoms 
and findmgs 

Separation of the symphysis pubis is rarely 
complete, a bridge of fibrocartilage nearlv always 


remainmg Hsemorrhage is usual and infection 
with or without abscess formation occurs when 
the mjuiy' extends into the x'agma 
X-ray studies mduded an analy'sis of 70 m- 
dividu^s to establish a normal standard and 
repeated roentgenograms of So women at short 
mten'als throughout pregnancy' and the puer- 
penum A techmque was evoh ed, and the semi- 
sitting posture was found to give the maximum 
opportumty for studymg the symphysis pubis m 
the three projections 

While there are two generally accepted types of 
symphy'sis pubis, the male with deep and narrow 
jomt and the female with the shallow and broad 
jomt, these studies mdicate that the sex type 
cannot be safely' diagnosed from the contour of 
the symphy'sis pubis alone 
No characteristic changes m the sy'mphysis 
pubis due to pregnancy' could be detennmed by' 
X-ray' In no instance m this senes of 80 patients 
followed through the course of their pregnancy' 
and puerperium could any definite changes be 
found m the jomt 

Sy'mptoms of separation of the symphysis 
pubis developed during labor or within the first 
24 hours postpartum m the majonty of instances 
Pam m the affected jomt is usually' Ae first as well 
as the predommatmg symptom In addition, a 
crackmg sensation can be felt or even heard m 
some instances Any movements which tilt the 
pelvic girdle mcrease the pam 

The typical physical fimdmgs are diagnostic and 
mclude oedema and swellmg, tenderness, pam on 
pressure, and a waddhng gait which is character- 
istic of the condition. 

The comphcations of separation of the symphy- 
sis pubis mclude infection with or without abscess 
formation, sepsis, haemorrhage, and failure of 
union The mortahty rate m the collected cases 
was 9 per cent Recoi ery' was complete wi thin 2 
months m over 60 per cent 

Separation of the symphysis pubis followed by 
complete recox ery' plays no rdle m subsequent 
labors, neither is the jomt affected by' subsequent 
labors 

The proper treatment consists m absolute bed 
rest with immobilization of the entire pehuc 
girdle The simplest type of immobilization is by 
means of sandbags placed agamst the e-xtemal 
surfaces of the lower extremities and of the hips 
Circular adhesue tajie may' also be used for fixa- 
tion An occasional jomt requires open operation 
and fi.xation Circular compression by means of 
pulleys and weights is the most logical form of 
fi.xation It has an espeaal x’alue m those patients 
m whom the mjury is not recent 
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gadlnfi ven corrobonted oo the opmting uUe 
«jxl In s At Uifi D Mt Eaortqn Ubic RoeQi|;tno- 
frum wre rccnraed la In i6o{ tbcM thefilm 
ibovcd definite intiitici^ and la tbe 7 fcpAlnlog 
DO oould be made from tbe nimi. 

coirrucAtron 

Abeceai formatioB foflow^af tiwiutk tepen 
tkn was ncnded ia r bctuacet, hm per emL 
Bladder tramm «ru pnaeat ia 14 iofUacea. a 
fittiuency in 36 per cent. There »rere 6 recorded 
deathf in Ihb acrica, aa locWeM a< o per oeoL 
There were S deatbadoe tOfeneraUxedaepBafo*- 
lowtiur Infertkn aod abaceaa formaikui la the 
nn^yib pobia, f deatha doe to mTUarr tnbcmi 
loali foUowtng tubcmiloai* of the traomaU^ 
joint, and there waa i death due to eitenihre 
bjemoitha^ 

DUiADCUi AJra mneovraT 
■Hie duration 0/ thb coodUkn wa» recorded Is 
45 Inatancet. Tbe lymptoma perked fw i 
S»U1 tt lt» fa 16 - to 3 »<»*• fa n 3 fa 4 
OTitls fa , 4 fa 5 ™fa«.‘», 4 . S fa_“^^“ ■” 
I and loMrt tMn 6 roaotit* fa y CixPTtttr re 

to 35 4^ 4 penttfan^ <4 

2SV,ptore. with tocorepfate r ec^ to 
otW patimu were cored br operatkn. 
tuB aE gu tJ rr lAaoia 
Tt k oi apedaJ Intcrtat to aoia the 
i -3°i r p t hSr opcc aymptyaef puHa ^ 


pateolJ> thb la not the caat la ihk 
palleat had 3 nbeeqaent UJxra, j patieola 
Bad t aabaetTDeni labcn, and a fcatrta pa dat^ 
I labor foOowinf the iaiioy to the tynjJjvaJ 
pab*i. AU of tieae S delhwiea tit reenraw « 
belDf oormtaal and wltboot danaga to tk 
healed apsphyka. 

Tu^merr 

The prmajpie in the Lreatn»l 0/ aepaif ttai 
the aymphyiif pubia fa the innaobfliath* ef ue 


The prmanie in the treattMol 0/ arpaifttai o 
the aymphyiif pubfa fa the innaobfliath* ef ue 
entire peftic cu^ b order to put the ^t ^ 
feat, b addlxJoo the tendency oi the pn»c taw 
to pul] further apart be c n - p e x an c- Sand- 
bag placed tbe extenial aorface* the 

tower crtremltlea frcaa the Iliac oeata down to tie 
ankka wflJ briar about ■atadactorr fanmot fl^ 
don, thoa pernuumf beabng and ^rlnf 
Inna pais. The nhjx- tti^n mrth od 

are firat that the patient fa allowed do nunciDent 
lo bed and aecoc^r that tbe enefa ot tbe 
bona are not brouf ht tir^cther in order to hasta 
leatoralloo ctf the torn pohlc hjamenti. 

Broad adheaivo itripa, oreadapplnj and p aw ini 
from a line paiaJld U) the poatenor aaperior ifana 
on one aide anteioTly aremnd tbe pelvfa to tbe 
ocpcalte aide, will furnfah complete bmnoUHra 
tt* ol the Joist In the majority of patlenta- Id 
addilko the patient may nwre in bed witboat 
produda* any mobOJiy at the aymphj-afa pnbfa. 
Furtbennnre tha latetil pull 00 the pabtc bcoea fa 
removed, thoi permitting tnoro raptd iwf ttny ci 
the larerated liganMnU. 

A roethed of afplvlrg even more nowedid dr 
colar co pip r mluu to the pdrii and to tbe aym- 
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RECENT DEVELOPMENTS IN THE TREATMENT OF GASTRIC 

LESIONS' 

W ALTMAN WALTERS, D , F A CS , Rochjester, AIus\esot\ 

Dnision of Surcerj The iIa>‘o Clmtc 


I SHOULD like to consider this subject from the 
standpomt of treatment of benign, ulcerating 
lesions of the stomach and duodenum as well 
as from that of the treatment of mahgnant lesions 
of the stomach of patients of all ages It might be 
well, m considenng gastric and duodenal ulcers, 
as they exist m patients m this country, to call 
attention to a fen pathological differences m the 
tno types of lesions The prmaple fact in this 
coimection is that ulcerating lesions of the stomach 
may be ulceratmg caremomata or caremomatous 
ulcers, and I know of no scientific naj of distin- 
guishing between these two without imcroscopic 
examination of the removed lesions The smallest 
gastric lesion may still be caremomatous 1 have, 
on a few occasions, remo\ ed caremomatous lesions 
of the stomach no larger than i centimeter in 
diameter ^Vhethe^ these started as caremomata 
with areas of ulceration, or whether they started 
as ulcers and became caremomatous seems to me 
to be only of academic interest, the fact remams 
that the lesions were caremomatous and were not 
suspected of bemg such prior to operation 

ULCER 

Ulcers of the first portion of the duodenum, 
howex'er, practically never become caremomatous, 
m fact, so seldom does caremoma occur m the first 
portion of duodenum that its mcidence there can 
be regarded as neghgible 
It nould seem necessarj^ therefore, to deter- 
mme accurately the site of an ulceratmg gastric or 
duodenal lesion, for if it is duodenal and produces 
few symiptoms, mthout complications, a course of 
medical treatment should be properly earned out 
before surgical attack is considered The \^ue of 
a similar medical regimen for patients mth gastnc 
ulcers of small size has been eraluated by Euster- 
man and Jordan and bj others, emdence of heal- 
mg IS disappearance of the niche of the ulcer as 
seen m the roentgenogram, with relief of syrnip- 
toras and disappearance of occult blood from the 
stools If am one of these three factors persists 
dunng the course of a properly regulated medical 
regimen, earned on o\er a penod of a few weeks, 
the feelmg of both mtemist and surgeon is that 
surgery should be done and the ulcer remo\ ed 
accomplished b\ cautery excision of the lesion and 
Surgical removal of such gastnc ulcers can be 

Rrad befort the Uuh Stile Mtdical AisochItoii 


gastro-enterostomy , or by gastnc resection, m- 
cludmg the ulcerated lesion m that portion of the 
stomach removed Although the recent wax e of 
enthusiasm for gastnc resection has prejudiced 
some m fax or of gastnc resection for all gastnc 
and duodenal lesions, and although m certain 
types of lesions, such resections are the procedures 
of choice, yet it should be emphasized that exci- 
sion of a gastnc ulcer and gastro-enterostomy' 
cames a lower operative risk than gastnc resec- 
tion, and furthermore recumng ulcer followmg 
the former procedure is pracbcaUx absent 
The chrome duodenal ulcer, complicated by 
bleedmg, jierforation, or obstruction, is properly 
dealt with by surgical procedures On the other 
hand, a duodenal ulcer mthout these complica- 
tions, produemg a inffd degree of disturbance with 
little disabihty , and well controlled by dietary' pre- 
cautions, is a smtable case for a Inal of medical 
treatment This is particularly true if the duo- 
denal ulcer has been producing sy'mptoms for a 
short time, usually less than 3 years In this 
connection, I think it is worth directing attention 
to the fact that m the last fen years m The May o 
Climc xse have felt that m 55 per cent of the cases 
of duodenal ulcer a course of medical treatment 
was worthy' of tnal, whereas in the other 45 per 
cent surgical treatment has been considered, mth- 
out dispute, to be necessary 

Ex-penence has mdicated that the proper selec- 
tion of mdividual cases will assist materially m the 
benefits of whatei er type of procedure, medical or 
surgical, IS earned out 

Some surgeons, for mstance Walton, of London, 
and Dux'al, of Pans, are of the opinion that the 
sooner a patient with chronic duodenal ulcer is 
operated on, the shorter is the penod of disability 
and the less the necessity of an extensne opera- 
tion In further support of this opmion, Duxal 
has ex-pressed the belief that the duodenal ulcer 
which becomes chronic nei'er heals by anx' meas- 
ures other than surgical Here, again, it would 
seem that decision as to the proper method of 
treatment m such cases is an mdindual problem 

I should like to call attention at this point to the 
fact that ulcerating lesions of the stomach and 
duodenum may' vary in different races and m 
different countnes Recently, I haxe had an 
opportumty to study gross and microscopic spea- 
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as the eUological factors coacemed m the forroa- 
tioa of ulcer are not defiiutely known, it is stated 
that surgical procedures should be delayed as long 
as possible In reply to the criticism concerning 
recurring ulcer, the statistics would seem to indi- 
cate that among patients m this country, who have 
been subjected to conserrative operations for 
duodenal ulcer, such as pyloroplasty and gastro- 
enterostomy, the madence of recurring ulcer is 
less than 3 per cent This is true of any group 
reported or studied which consists of the usual 
type of Amencan patient, a mixture of \anous 
races of the world, m fairly good health, except for 
the ulcer, hnng under good hygiemc conditions, 
and eating accordmg to a normal well balanced 
diet If a higher madence of recurring ulcer occurs, 
it IS usually among certain races, and it is possible 
that m such a group the ulcerations more nearly 
approach those of the German speaking people 
In considermg the imcertamty regarding the 
etiological factors concerned m the formation of 
ulcer. It rmght be well to recall that similar cir- 
cumstances exist m cases of cholecystitis and renal 
calcuh, and also m fibro-adenomatous hypertrophy 
of the prostate gland Compare the etiological 
factors concerned m these conditions with those of 
gastric and duodenal ulcer Does the balance 
weigh any more favorably in either direction as to 
results of treatment, or does the madence of 
recurrence varj' appreciably? I am sure that the 
general opmion is that the scale is m almost per- 
fect balance, and yet, brilliant results are ob- 
tained m the treatment of such lesions when 
operative procedures are mdicated for the re- 
moval of lesions or for the rehef of obstruction 
I do not think apology is needed for the results 
obtained m surgical treatment of gastnc and duo- 
denal ulcer if mdications for operative procedures 
are present, and if proper operative procedures 
have been earned out. In the few cases m which 
gastrojejunal ulcers develop, it often wdl be found 
that the onginal duodenal ulcer, for which gastro- 
enterostomy had been performed, has healed, and 
that, after removal of the gastrojejunal ulcer, 
normal contmuity between the stomach and duo- 
denum or mtestme can be restored with the 
expectation that as satisfactoiy a result will occur, 
mthout any greater madence of recurrence, as 
after the non-operative treatment of duodenal 
ulcer The only difference is, of course, that m the 
surgical case, when such procedure is earned out, 
the surgeon knows whether the duodenal ulcer is 
healed In other cases, after removal of gastro- 
jcjunal ulcer and closure of the openmgs m the 
jejunum and stomach, pj loroplasty, with removal 
of the onginal ulcer, ma> be adirsable In some 


cases of extensive gastrojejunal ulceration, or m 
cases m which the onginal ulcer does not appear 
to hav'e healed properly, or, m healmg, has nar- 
rowed the first portion "of the duodenum so that 
satisfactory pyloroplastjf cannot be earned out, 
gastnc resection is mdicated Such procedure m 
the treatment of gastrojejunal ulceration at the 
dime m 1930 earned a mortahtj of 3 5 per cent 
The du^enal ulcer which bleeds is worth}* of 
speaal attention Such ulcers may be multiple, 
but if the ulcer is single it is usually situated on 
the postenor wall of the duodenum and perfora- 
tion has taken place mto the pancreas A small 
blood vessel m the crater of such a perforatmg 
ulcer usually will be found to be the cause of the 
haemorrhage. It has been m} custom m such 
cases, whenever possible, to remove or destrov the 
lesions, either by cauteiy or resection of the ulcer 
If resection is advisable, pylorectomy, combmed 
with resection of as much of the lower end of the 
stomach as is thought desirable, reconstmetmg 
the anastomosis to resemble that of the Billroth I 
procedure, has sensed adpurably WTien the ulcers 
have been small, and have been situated only m 
the antenor wall, excision, combmed with one of 
the plastic procedures, has worked out v er} satis- 
factorily Unfortunately, m man} cases of bleed- 
ing duodenal ulcer, the large size of the lesion, the 
subacute inflammation, and the immobiht}' of the 
first and second portions of the duodenum, make 
excision or resection of this jxirtion of the duode- 
num exceedingly hazardous In these cases, the 
patient is much better off, and certainl} the sur- 
geon is assummg much less risk with gastro- 
enterostomy, which will prevent recurrence of the 
bleedmg m So per cent of these cases, than if a 
direct attack on the lesion is attempted Should 
bleedmg recur after gastro-enterostomy, a second- 
ary operation alwa}'s can be undertaken at which 
tune It is usually possible to remov e the bleeding, 
ulcerating portions much more easily and much 
more safdy to the patient, because of relief of the 
inflamroator}" oedema, b} proper dramage of the 
stomach, brought about b} the prevuous gastro- 
enterostomy 

CAUCrXOlIA OF THE STOJIACH 

There is no need, I beheva, to review the vari- 
ous types of restoration of gastro-mtestmal con- 
tmuit} after resection of the stomach It might be 
of mterest, however, to know that the postenor 
P61}’a, the antenor P61}*a-Balfour, and the BDl- 
roth I procedures are most commonly used at the 
dime. 

The P6I}a t}-pe of operation is widel} used m 
this countT}', but the BiUroth I operation Iin<s not 
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removed from it Furthermore, I am not con- 
vinced that metastasis in the liver of a patient 
uho IS m good condition should prevent palhative 
removal of an ulcerated, infected gastric lesion 
There is no reason why such a necrotic, sloughmg 
tumor should not be remo\ ed, and actual or un- 
pendmg obstruction relieved, if by such a pro- 
cedure the remamder of the patient’s life maj' be 
made more comfortable I Lnou of several such 
patients who have li\ed more than 3 years and 
been able to carry on their work with comfort In 
this connection it should be remembered that 
death due to metastasis to the liver is usuall}" 


painless, probably because the metastatic hepatic 
lesions do not break down or become infected 
Whether such palliatir e resection should be done 
is a decision to be made m each case, jet the 
pnnaple established by Sampson HanJej m his 
treatment of carcmoma of the breast, m my 
opmion applies equally well to treatment m cases 
of gastro-mtestmal caranoma, nhich bneflj is 
that the field should be extended not onlj to 
mclude early cases of mahgnancy, but also late 
cases and recumng cases, if by so extendmg it the 
remamder of the patient’s life can be made more 
comfortable and can be greatly prolonged 
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cardnocoa of the ttocoadi and (or palrk or 
Weedini duodenal ulcerv 

The BiDrotb I operatinc cocokta of raectlon of 
the portion of the aaodenam coatalnlnr the ioian 
U an nicer exhti or of that portion of toeitomach 
centainiDg the ukrr or cardnoma, with direct 
anastcEDQCu between the npper cad of the atoiaadt 
ajvi the doodenam the ctomach b narrowed b> 
BQture to the eatent that the openiog m U b liin- 
tlar to that ot the daodentm The cMentlaU and 
■iety of the operation are depetvieni on their 
being aufficieot normal Aotnach above the gatiiic 
I«ckn to be rorcted ao that the aotjaooaab oa 
be "lada to the doodenato without terttuei, and 
expofore d the hnt and tecund pertiona of the 
doo^om can be made with cutBoent ease to 
xsake anaitofflosa accurate Is caaea m 
which caUber of the duodenom has appeared 
to be email, I hate not bedtated to extend the 
eidsloc dowm Its tnterioc wall, thus fitiog u targe 
a dK to the anastomotic opening ai b deabed. 
Dteatrathn ol rwilo cf the operalkn ait 4 caws 
of cardnoma, graded 1 or 1 without lymphatic 
latnfteinent, to which tha growths were removed 
tocccMfoUr and gtstroduodenal conUmrity tt 
etertd by the Bitiroth I procedure. 

TtK oldest pnlietit was in her seven ty-eigbth 
rear, and was operated on In Uarch 1950 ah* 
has been perfectly wdl dnee the r^wiatian This 
patient had gastric retention owing to the dlo of 
the at the pyiams, and quamiifca of gastric 
content, varvtog man 1 too to 1 sm cubic ceotl- 
mrtera, coold be r t uj v e rtd It was neceawry be- 
laote cf the rise of the candnoma, to remove 

three fcpurthscj the ftcanadi. Thts case Clv^tes 

the fact that todlcatkaa loi the operation dgwid 
nM mrilcultriv on the amount of stomach re 
tnovStat « the noceiafty of the mastom^ 
between the end of the stomach ^ doodenom 
beto* nadc withoot to«^ 

«^rive ofiatructkai Ws oenured to sodi case^ 

to addition, to petionn tempwy 
ftw feedto*. which gives ccenpf^e 
OTtrel of the pellet » Butritioa. The 3 other 


patients, all aged more than 70 yean, retgnel 
Mwne to good condition. 

TeUi lajirKUmy Auentloo ibouldbcoAedts 
the fact that total gastrectomy cooldpRihahlyW 
done In more cases. Soefa a pcadhlmy ag^a 
the so rvcoQ to bis decision to adrbe rrjiariiicab 
cases of carctooma cf the stomach regardleacfb 
extent as evidenced bv rocntgenok^al eiswira- 
tlon prmdded the condition of the patfcet m- 
mita. Not tofrcqwntlr a lesioB nportra u 
Inoperable by the roentfenofo^t, teraoe d to 
extent, IS lound to be remcFvabie. 

Total pstrectomy has been perfocBed let 
times at the dtoic frix opera tioos were periowed 
In Che last 3 ytaia and three of these h the U* 
Year and a ball Mentkm is made of thh tetsux 
of the fad that the use d iptoal ancsthews aid 1 
left teems todsion have pennltted more «sf 
erpeaure of the lower end 0/ the ceapfcagos Oja 
of the (nudus of the stomach, to aoA caws, * 
quesuon frequently has been raked as to d* 
effect cf lows of the entire atomach cei the gcnetM 
(toyiiokiwKal procetwea. to thh respect, U 
noted tut one d the patients toextatwlf 
operated od 'ey V! ) Ma\x lived (cr aharat 4 
sxon. Moyaia# and Brtgbaa rath 
case to which the patient was Dvim and ao'^ 
man than j ytaja folJowtog the pencetoaia* d 1 
total gistjecumv 

PhvaloloficaJ and ehewnir»l atwfles tcf krrit^ 
■i cc e aaful total gastrectomy which I perfanva 
September le^ carried OQt otct a peried cf 4 
mwilhs subaeqi>enl lo eperatioo, (fid not rertil 
any tpjweaahi* change to the number cf eiythra- 
cYtes to the (xncenlratloo d hwiwgiobto to tie 
carbon djoaide cfnl-ilr.fng power or to tha coo- 
centration cf btood chiorxlcs of urea. A wcxfid 
case to which I operated wsemwfuDy Decanfev 
30. 1930 b bestig ttudled timibriy to rem f* 
oocDpariacn with the other cases. At the prewnt 
lime tAuguat 14, ^i) the patient b to g®d 
condition ' 

/>*»sacf f/’suCartanr The pteacico 0/ metasta- 
sjs to the oerricai lymph nodes t» called signal 
glands) oe to the regton of the nmVJW-m when the 
nodes are definitely pitrved to contain cartinora' 
atooa ceils by en tasm of one of ibcm and h* 
mmroaccpfc wiafnloatkn b to general a CDOtra- 
todkatioo to operation. The same general state' 
meat awhes to pehric implants pelmied on the 
rectal sheif on rectal eiamtoatloei. On the other 
hand the pixtence of a mtall tumor to the IWer. 
erialtog with a careiaoms of the stireoach shotzid 
not be taken to be a metastatic nodale nnlew 
peoved ao by micrcacopk examtoatioa of a wclioe 
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Fig I ^lultiple stadows m nght renal area 


Fig 2 Stone masses showing m p> elogram as areas of 
decreased densitj 



The important point m this case to which at- 
tention IS invited is the nature of the pelvic 
concretions The densitj of the stones was less 
than that of the pjelographic material This is 
rather an unusual occurrence and mdicated that 
onlj a small amount of shadow-castmg matenal 
was present Usualh traces of calaum, sodium, 
and phosphate are found 
A nephrectomy was done as it n as impossible 
to remoie all the soft, putt) -like matenal, and 
this kidney was functionless and not essential 
The opposite kidne) ■was entirel) suffiaent to 
support hfe The patient hved m an maccessible 
distnct where it was difficult to obtam medical 
care If the kidne) had not been removed and a 
more consen ati\ e procedure attempted, it might 
later be found necessan to resort agam to surgeiy 

Case 2 A woman, aged 61 j ears, had had an occasional 
attack of pain m the right loin during the last 5 months 
The pam usuallj lasted from i to 2 dal's Her last attack 
began 5 daj's ago It was of moderate intensitj, fair!3 
persistent, and was associated with a generalized jaundice 
She was slightlj nauseated and had moderate frequencj 
of unnation Previous to the past s months she had 
alwaj-s considered herself well except that, for the last 
20 years, she had had twmges of pam and a sense of dis- 
comfort under the nght costal margm She had a good 
appetite, could eat any food without distress, and did all 
of her house work. 

Examination reicaled a thin, small woman with a 
dehnite generalized jaundice The nght kidne> was tender. 


easil) palpated, and freel> moiable The In er edge could 
be felt below the costal margm and was somewhat tender 

Laboraton data The urme contamed a large amount of 
pus, some bile, a few ted blood cells, and a trace of albumm 
The 2 hour mtravenous phthalem return -was 47 per cent 
X-raj examination of the kidnej’s and bladder reiealed 
a somewhat mdistmct shadow 2 b> 3 centimeters m the 
region of the nght kidnei 

Cysloscop} The unne from the left kidney was clear 
but that from the nght was cloudj and contamed pu^ 
and blood The 1 5 mmute phthalem return -was 2 per cent 
on the nght side and 14 per cent of the left side -I nght 
py elogram mcluded the shadow seen m the ongmal X-taj 
picture \s the patient was recoiermg from her pam, she 
was kept waiting for 2 months before an\ surgical pro- 
cedure was attempted, dunng which time her jaundice 
cleared up completelj , she gamed weight, and felt m much 
better he^th 

Operation The kidnej was dehiered through a nght 
posterolateral mcision It was about 5 centimeters below 
the normal location and moderatelj adherent to the o\er- 
lying fat and to the pentoneum, though quite freeK 
movable The liver extended down about 3 centimeters 
below the costal border When the pentoneum was 
stnpped, there was considerable stipphiig of the renal 
surface The cortex was hard and firmer than normal 
kidney tissue, suggesting an eitensiv e fibrosis The kidnev 
was about normm m size but contamed very little tissue 
which appeared or felt normal The kidnev pelvis was 
sUghtlv dilated, thickened, and the ureter was i centimeter 
m diameter, with thickened, stiffened walls The pelvn, 
was opened and a large amount of soft putty like stone 
matenal extruded There was also a large amount of 
mucus and necrotic tissue expelled through the opemng 
The vascular pedicle and ureter were damped, cut, and 
tied separately and the kidnev was remov ed 
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onset o{ symptoms, there were several mild at- 
tacks of cobc durmg which forty -one “soft” stones 
were passed Subsequently , the calculus seen by 
X-ra\ was ehrmnated, together with three others 
of the “soft” vanety Nearly 100 more soft 
stones were passed dunng the foUowmg 10 months 
Ward found that a pyelogram showed the nght 
kidney dropped and ureter kinked below the 
pehas” Some months later there was another 
attack of persistent pyaina and obstruction of the 
nght kidney with signs of inflammation, and the 
kidney was removed The unne had showm 
abundant bacillus coli The patient recoiered 
The removed kidney' contamed over one hundred 
calculi which, on exaimnation, were found to be 
of laimnated structure and composed almost 
entirely of bactena more degenerated toward the 
internal part of each lamella From the chemical 
exammation the nucleus of these calcub seemed 
to be a minute blood clot wath the outer layers 
composed entuely of bactena The cementmg 
layers appeared to be of a mucoid nature w'hich. 
Ward presumed, was the factor necessary for 
cohesion 

Kelly and Dible observed a case m a woman 
of 42 years Her syanploms dated back to the age 
of 8 years, when she was treated for some urmary 
condition A few years later she had a defiiute 
attack of pyelitis w'hich mvolved the nght kidney 
and, about 10 years or so later, an attack of 
painless hrematuna 

X-ray exammation disclosed nothmg, but by 
the cystoscope the presence of a calculus in the 
nght ureter was diagnosed Occasional attacks 
of heematuria followed but later X-ray examina- 
tions failed to locate the stone agam, and it was 
presumed to have disintegrated Bacillus cob and 
blood were found m the unne which also contamed 
casts composed chiefly' of bactena Exploration of 
the nght kidney peh'is resulted in the remoi'al of 
masses of calcareous and soft, fnable matenal 
from the kidney pelvis (calcium oxalate and 
fibnn) This w Oman w as ultimately nephrectom- 
i 7 ed m 1929 (15 years after the last cleaning out 
of the kidney peh'is), on account of agonizmg 
pains and loss of nght kidney function The whole 
of the kidney' pelvis and calyces were tightly 
packed w ith soft, faceted, dark ob% e green masses 
In some cases there was a very mmute calcareous 
nucleus Microscopically the concretions were 
composed of bacillus cob and a reticulum sub- 
stance of the nature of fibnn which was about 
the masses of bactena The authors, howe\ er, 
think that this was not fibnn but largeh com- 
posed of degenerate leucocyte ceUs There was 
some kind of stratification of the outer layers. 



Fig 4 Partially destroyed Iidney after remoial of 
stones Scar of previous nephrotomy indicates destruc- 
tion of large area of renal parenchyma 

but this was entirely' lackmg toward the center of 
the concretions 

ETIOLOGX OF BACTERIAL REN'AL COXCRETIONS 

From a consideration of the cases quoted and 
of the bterature, tw o questions arise m the etiology' 
of this particular ty'pe of concrement first, that 
of some kmd of nucleus, and second, that of some 
kind of cementmg process which causes the 
masses of bactena to adhem There seems to 
be little doubt that the concretions develop by 
contmual proliferation of live bactena and the 
addition of cells to extenor of growing mass 

In regard to the nucleus, Lau^ postulated the 
presence of necrotic shreds cast off from the peh'ic 
wall m pyelitis Many of the cases gave the his- 
tory' of an old py ebtis, but, if this is to be con- 
sidered as causative, the occurrence of bactenal 
concretions should be much more common than 
they apparently are 

S'chmorl thought the first event to be a simple 
adhesion of bactena to form small masses The 
unne from an infected renal peh'is not mfre- 
quently contains clumjjed masses of bactena, at 
times these are sufficiently large to obstruct the 
ureteral catheter It seems quite probable that 
a number of these clumps might coalesce and 
form the nucleus of a larger mass 
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FI* j Scrft, faceted ftooatokkUifT p*+m Ooirttlaa 
woe litr* K axonaTi 


>« > »*■ Tbe caneKa aaM«d «f 4 «mD 
kUa«F ■'■■sto* 9 $ bf 4 } W j Tke peMi 

«u oodenulT *«MXfrd «M CMtAjaed On hA. ^|bt 
bruvs HOCK* TbkcH OTTT vOT toft « thtt (ber mM b* 
embed bema tb« fiecm tamam et tb* Miokl 
Umm U<Km, br piAdo* mum te 4 M 
vtler lad ODcriMnfdekfiT «h0**d lam tntm- 

V«T« at batterU (bacChis eofl) Cwton* t«k^ firm «b» 
tccCaceol tbatuwtorfnn tWcevtralpartlsBi at embed 

M-i-«v-i rrmbd 4 frovth cd badOai eoB Tbe b>vo«> 
ot tba pcMi ne d» <b> cU y tbgierd ud coet- 
mud Tbe mm mns^tymm w pak, Ena, 4od mb- 
oetj ananstIV ai ar te Jly CbeaCK 

SKtkia* taond a t «7 (Moie. Ehriaa, axteoabre atiaidqr 
et tbe tsbaba, iaa*T (Mwnli na acrToaadrd ^ 6bmB 

| iMM Tbcn na an csmvMir be«rr mad rm (nttan 
tbioaxfaoQt At oaa pk2a in tW pdrv m or 
cnsMcdbed ibaoQS area that appealed to be ao orgaatud 
Ibrooboak. ^ (kna iba tnboiea vrn fcTpen ropUed 

In thte , u In tbe previooa cue it wu poulble 
to obuhi active colot badUl or a pocicKT culture 
fn-en any part ol tbe itooea citber cn tbe aoriue 
or from tbe ent tectkxu In both caaei tbe kkloeT* 
were partially or alsoat coopletdr destroyed and 
in SDcb a condidon that it woal^ be unpowlble 
to obtain a pennanent core by attcmpiinf to re 
rnerve tbe itooc Irajmenta. 

Due to tbe lack of normal kktnev tbsoe or 
{uDdloD CD thb dde tbe dbpUcemcnt o( tbe 
kldnev tbe eitcmive fibrosli, tbe patknt* afe 
and because ol tbe Donnal fcractloo of the opf)o> 
lite kidne} a oephrect«n> wu dcoe. 

Tbe denmte ^nndice that wu teen a mnniha 
before operauoo wu probably doe to tbe down- 


ward pull of the heavy fibrotk kilDey « tie 
btUarr pautfcs. It hu been ibown dat i 
movable kldocy drawn forward and (kwmd 
canaes traction on tbe dnodenum at a pednt t cr 
5 ccctimetcia below tbe entrance of tbe Uhtn 
tract and though It doci not oedode tie faxua. 
It may iaterlere with the cootenu of tbe bead 
fa&lcDtly to tmpilf dlgcftkn and to oat 
biliary obstruction. Some Inveitlgilcn befinr 
that tbe Jaondke aaeodaied with mcmlide Udocy 
ceancs fnxs a puQ OQ the hied, desceuhof ;an 
of the dnodennm and obstructm o^ tbe papdb 
of \atcr 

arvTXW Of tirtaAiuai 


Tbe cuea mcntlooed tn Drael ■ book iic tiot 
of Schmorh Jorts and Neumann. In Sdnacrl^ 
tuit caae the antnpay of a 5S >Tar cfd aceoA, 
who died of long dkeaae but ih^ed evidesced 
cyatopyelllla, dkeksed a bacterial (badUo etC) 
cakniiQB is the kidney pelvW. In Sdunori 1 wcoof 
cues woman of Si yean nvt a history of cy«itk 
Following a kldn^ cd&, besn-alicd baxtedtl 
OmdDni coil) calcniJ were passed 4 days befcre 
oetlh. Jam foond the lux pittare £«fr< ti« 
in urine and te a kidney cnUc. tsbranaaniciR 
pea to cbeny-ritt coaem n epta wm tocad ee- 
bedded in pus in the pelvii of a woun ol ti 
years who tad had a wphrotoniy 
cally and ailioially these cobaoDesU weR iMu 
tobecoenpeaedof tadQuacoU. Later Udsfeb**! 
ibowcd a right aided pydrdtcphritis. 

Bomemano desafbed a case of a ^ aged 7 
reals with a history of whoopfna coagn and ccCc. 
At the age cf 4 ytari ibe had hmaUuia ^ 
intense pain Blood dot* wot pa*ed at lie » 
of urlnatkoru Tbe urine ibowcd moch albujno- 
pua, bacteria tculturtd u badHui coU) and c*^ 
and \-eay mmmatkp dado«d ihadowi tn eaa 
kldurv pdvk. Tbe child wu treated medloDy 
and dle^ At auU^asv a hard atone wu fewnd n 
each kidney pelva, bestdei a laije number c f uU 
Umlnated, apberold ccccreroenti tbe 
wslnot riled, incrtaccplc examinatioo iboaed 
that the aoft laminated coDcretkns in both peba 
were composed eniirelT cf badliai coB, tbe Wfr 
mental laym cootalnlng Jeucocytea, 1^ bfcoi 
cdla. and nea-otk epitbtlWl cell* 
la a case reported by Ward, tbe patlest ™ 
a wcanan of 35 year* who bad tad mala ria ^ 
typhoid u w«l u a history of bowel 
FUleen mooihs befere coenlnj to Ward ri* 
had a aevtre right renal rou: with 
which luted a moolh then another cofk: co^ 
same side ancomparikd by acute renal infect**- 
X-ray craminatiOT dwaed * cakubn. Aboot a 
month later that h about j roooths after tie 
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onset of symptoms, there were several mild at- 
tacks of cohc during which forty-one “soft ’ stones 
were passed Subsequently, the calculus seen b\ 
X-rai was ehimnated, together with three others 
of the “soft’ \anet% NearU loo more soft 
stones were passed during the foUowmg lo months 
Ward found that a pjelogram shov-ed the nght 
kidne\ dropped and ureter tanked below the 
pel\Ts' Some months later there was another 
attack of persistent pj.tina and obstruction of the 
right kidne> with signs of inflammation and the 
kidnev was remo'ved The urine had shown 
abun^nt bacillus coli The patient recovered 
The removed kidnev contamed over one hundred 
calcuh which, on examination were lound to be 
of laminated structure and composed almost 
entirelv of bacteria more degenerated toward the 
internal part of each lamella From the chermcal 
examination the nucleus of these calcuh seemed 
to be a minute blood clot nth the outer lavers 
composed entirelv of bacteria The cementing 
lavers apjieared to be of a mucoid nature which, 
Ward presumed, was the factor necessarv for 
cohesion 

Kellj and Dible observed a case m a woman 
of 42 jears Her svmptoms dated back to the age 
of 8 ears, when she was treated for some urmarv 
condition A few vears later she had a deflmte 
attack of pj ehtis which mv olv ed the nght kidnev 
and, about 10 vears or so later, an attack of 
nainless hsmatuna 

X-ra> esanunation disclosed nothing, but bv 
the cystoscope the presence of a calculus m the 
tight ureter was diagnosed Occasional attacks 
of haematuna followed but later X-rav examina- 
tions failed to locate the stone agam, and it vras 
presumed to have disintegrated Bacillus coli and 
blood were found m the unne which also contained 
casts composed chieflv of bactena Exploration of 
the nght kidne> pelvns resulted in the removal of 
masses of calcareous and soft, friable material 
from the kidnev pelvns (calaum oxalate and 
fibrm) This woman was ultimatelv nephrectom- 
ized m 1929 (15 jears after the last cleaning out 
of the kidnej' pelvns), on account of agoruzmg 
pains and loss of nght kidnev function The whole 
of the kidnej' pelvns and caljces were tigfatlv 
packed wnth soft, faceted, dark ohv e green masses 
In some cases there was a v erv mmute calcareous 
nucleus Microscopicallv the concretions were 
composed of bacillus cob and a reticulum sub- 
stance of the nature of flbnn which was about 
the masses of bactena The authors, however, 
thmk that this was not flbnn but largelv com- 
posed of degenerate leucocj'te cells There was 
some kind of stratification of the outer lavers. 



Rc 4. PirtiaUv dwtroTed ladney alter remo-al <jf 
Stones Scar of previous neplirotorrv indicates distmr- 
tioa of targe a-ea of renal parenchinaa 

but this was entirelv lacking toward the center of 
the concretions 

ETIOLOGt OF BA.CTEPXVI. FXVti COXCUETIOXs 

From a consideration of the cases quoted and 
of thebterature two questions arise in the etio’ogv 
of this particular tvpe of concrement first, that 
of some kmd of nucleus, and second, that of some 
kmd of cemenUng process which causes the 
masses of bactena to adhere. There seems to 
be bttle doubt that the concretions develop bv 
contmual proliferation of live bactena and the 
addition of cells to exterior of growing mp-g 

In regard to the nucleus, Lauda postulated the 
presence of necrotic shreds cast ofl from the pelvnc 
wall m pveUtis ilanv of the cases gave the Ms- 
torv- of an old pyelitis, but, if this is to be con- 
sidered as caosative, the occurrence of bactencl 
concretions should be much more common than 
thev apparentlv are 

Schmorl thought the first event to be a simple 
adhesion of bactena to form small masses The 
urme from an infected renal pelvns not mfre- 
quentlv contains clumped masses of bacteria, at 
times these are sufficientlv' large to obstruct the 
ureteral catheter It seems quite probable that 
a number of these clumps might coalesce and 
form the nucleus of a larger rn^s. 
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Bomemann dacunes the ilimlarlt]i' ol fibrin 
■tcna nod bacterial itcnea and coodadea that 
they are IdenticaL The nudem of the coocie- 
menti In Ward ■ caae appean to have been a 
mtnate blood dot. ReUy and Dible coodude that 
the concretkmi irere originally for^^ about tiny 
fartklei ol itoot or gravel 
The moat Important factor In theae caaes bo« 
ever appeara to be the contlnooai depoatt of 
bacteria in the Udaey pdvia. Thia point aawcU 
aa the fact that the partkular badLhn li almmt 
alwaya the badlhia coll, Ktmi to have received 
very acant contideratkn from the antbora. Ward 
that far hh case the bovd disorder may 
have been the toorce of the urinary tract Infac 
lloD and that the procem vai intenalfied by the 
p rcj eoc e of kidirey ptoah and nreteral kink- The 
Uct that all the cited caaei veie hr women and 
that kidney ptoah b irure common lo the (anale 
•ex may have tome bearing In the matter 
There *eana bat little to •upport the theory 
that the cementing aobctance in the ccnaeckkna 
h of a fibrinoQi nature it aeons more pfanribh 
to omakicr (t to be a degenerated leocncyte 
prod net 

In my ovatvo cases there oaa 00 evidence of a 
mlcareoui or Gbrinoos nodeoa, nor did the ttriiM 
fKifatn fibrin ahroda. 

I do not wiih to hidnrie in thh report maea in 
whkfii badlU other than the badOta coti were 
cuitored from the kidney pdvb. Uebennehier 
tnencfooa s of cnber^oda of the Iddoey 
with cakaiai in whkh the tubercle baolhs was 
fonMl In the »iooe, and Fcrrier and BUm report 
g fw cf pydithotomy compDcated by gai Indb 


lu* (bndDui welchH) faifectloo originatiHf (a tk 
niidw of a renal calcuhn. 

COMCLCUOia 

Two pcrmnally obierved cases of kidaey pthk 
conoetlcna coi uix 'oe jl of bacteria (bscQho cdl) 
are rrportrd and >00)0 other cases reported h 
the Uteratuie are i&cusKd. Cootbroom Ucc 
tVjn of the kidney lee m s necemaiy but fa h QLrir 
also that some special circomstance b called kc 
fa) Older that a cakelos of thh type ihodd be 
produced. 

Bacterial concremeBts lo the kidney pdvb may 
be coocomltant wfth the uscaJ type of Inderitcd 
kidney caicuhis. 
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ACUTE HEAD INJURY 

A Study of One Thousand Cases' 

S BERNARD TAORTIS, M D , avd FOSTER KENTCEDV, N D , ^ORK 


T his studj of 1,000 cases of acute head 
mjuT)' admitted to BeUe\'ue Hospital repre- 
sents a group clmicalh diagnosed “Fracture 
of the Skull ” Head trauma should be classified 
clmicallj by its resultant pathology , accordingly 
the follomng plan is offered 

I Simple scalp rounds 

n Skull fracture with or without associated 
beam m]iuy 
a A-ault 
b base 

c simple (bnear or comrrunuted) 
d depressed 
e compound 

in Bram mjury with or without associated 
skull mjury 
a Concussion 
b Cerebral oedema 
c. Cerebral contusion 
d Cerebral laceration 
e Haemorrhage-mtradural, extradural, 
or both 

IV Combmations of the abo\ e 

The matenal reviewed was admitted for studv 
onl} on the presence of one or more of the follow - 
mg positive entena foUowmg severe mjurj to 
thehead (i) jxistmortemevadenceof skullfracture 
or bram laceration, (2) posiUie X-raj endence 
of skuU fracture, (3) blood} spinal fluid obtamed 
by lumbar puncture 

Mortality rate The mortahty rate of the 
entire group was 378 pier cent This was found to 
vary sbghtly from vear to }ear as shown m 
Table I 


was 25 8 per cent, whereas m people over 60 
}ears the mortalitv was 49 6 per cent (Table H) 


TABLE n 

— ^MORTALITY RATE 

ACCORDING TO 


AGES 

ilo'tality rate 

Caies 

Age Groupe 

per cent 

97 

0 to 12 jears 

25 s 

7S2 

13 to 60 years 

37 5 

I 2 I 

Above 60 

49 6 


Types of trauma Automobile accidents and 
falls are the commonest causes of acute head 
mjut} as shown m Table HI 


TABLE ni — TYPES OF TRAUilA 


Vulo 

Cases 

266 

Street car 

17 

Bicycle 


High fall 

S6 

Low fall 

135 

Fall down stairs 

9 S 

Assault 

33 

Horse kick 

I 

Blunt instrument 

22 

Falling object 

21 

Flying object 

2 

Moving object 

12 

Crushing object 

5 

“Fight” 

iS 

Unknown 

2S5 

Total 

1000 


Local scalp condition The associated local 
scalp condition was reported m 713 of the cases 
and these findmgs are grouped as m Table H 


TABLE TV — LOCAL SCALP CONDITION 


TABLE I — MORTALITY RATE 


Mortality percentage 
looo cases 


Ln’ed 
62 2 


Mortalitj percentage according to j ears 


1926 

1927 

1928 

1929 


62 6 
65 7 

59 4 

60 9 


Died 


37 8 


37 4 
34 3 
40 6 
39 I 


There appiears to be a defimte mcrease m the 
death rate associated with mcreasmg age In 
children under 12 }ears of age the death rate 



Risfat 

Left 

Both 

sides 

Location 

not 

specified 

Total 

Laccntion 

1-9 


20 

107 

469 

HsmAtoma 

4 " 

ss 

7 

42 

154 

Ecchymosts or contusion 

25 

31 


36 

S4 

C£de^ 

0 

i 

0 

a 


Abscess of the scalp 

0 

0 

0 

I 

I 







Total 


2S5 

29 

178 

713 


X-ray esidence of fractured skull Roentgeno- 
grams were made m only 499 of the 1,000 cases 
Of these 230 were negative, 186 showed fracture 
of the vault, 63 showed fracture of the base, and 
20 gave evidence of depressed fracture of the 
cramum (Table Y) 


' Neurological Department (Cornell) Bellevue Hospital.'N'ew Vork Qtj 
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table lx — TUIE IN HOSPITAL 


Time in r 

bcKpital 

lAXd 

Died 

-om 

?Iica 

Uon 

Opcr 

OD 

llAcd 

Opcr 

on 

died * 

'rans- _ 
erred “ 

T^rr 

^mst 

idvico 

On admission 


10 






»-* hour 


"5 





1 

to 1 hour 


9 






3 hours 


17 






3 hours 


43 






4 hour< 


*4 






5 hours 


s 






6 hours 


7 



I 



7 hours 


6 






S hours 


6 






g hours 


S 






10 hours 


I 






n hours 


3 






12 hours 1 


2 




1 


13 hours 1 


i 




1 


r4 hours 


3 



z 



IS hours 


a 




1 


16 hours 








17 hours 


3 






hours 


3 



I 

1 


IQ hours 


Z 




\ 


.0 hours 


I 






2t hours 


2 






22 hours 








25 hours 







24 hours (ap- 






1 


proumale) 


3 S 



S 

1 

3 

3 da\s 


5 " 



4 

4 ; 

to 

$ diyi 

l 

-8 



4 

-1 

iS 

4 da>s 

5 

Q 



4 

5 

12 

5 

4 

17 




7 

If 

0 days 

3 

9 



5 

IS 

J daj-j 

3 



1 1 

6 

11 

8 da>s 

5 

5 



6 

$ 

g davs 

9 

5 



t 

2 

II 

10 da>s 

*9 

3 



C 


4 

II dajs 

13 

7 




2 

3 

12 d 3 >S 

30 





I 

6 

13 din 

14 

4 




2 

1 

24 da>s 

zt 

3 




3 

7 

15 days 

30 





3 

6 

z6 da)s 

17 






5 

17 din 

l 6 






5 

z8 d 3 >s 

9 

I 




z 

3 

ig days 


I 




1 

2 

20 days 

*9 





I 


21 da\s 

6z 

2 




2 

1 

22 days 

2 S 





2 


33 daj-s 

77 







24 davs 


I 






25 da>s 

5 


6 



2 


36 da>i 

5 

1 






27 da >-5 








28 dajrs 








2g da>*3 

2 







30 da>-5 








31 da>s 

2 







32 dajs 

I 







33 da >*5 

2 







34 da>-s 








35 days 

I 







36 da >-5 

t 







37 dajs 








38 days 








59 days 

r 







40 da>-s 








41 daj-s 








42 days 

I 







43 daj-s 




J 




44 da>-s 


I 


J 




4 S da>-s 

1 







46 dajs 








47 da>s 








48 da>*s 








4g dajs 








50 daj'S 




J 




51 days 








S3 daj-s 




J 




53 days 








54 da>*s 








55 dajs 




J 




56 days 

t 







57 daj-s 








58 daji 








50 dA>-s 








60 days 



2 

I 




Total 

3 S 3 

355 

4S 

IS 

33 

60 

447 


TABLE \ — COMPLICATIONS 



Lrved 

Died 

Total 

Appendicular 

Fracture radius 

4 

I 

S 

Fracture ulna 

4 

I 

5 

Fracture humerus 

5 

6 

IZ 

Fracture femur 

1 

7 

S 

Fracture tibia 

8 

£ 

16 

Fracture fibula 

3 

5 

5 

Fracture patella 

3 

z 

4 

Fracture malcoliis 

2 

2 

2 

Fracture ankle 

0 

I 

1 

Fracture hand 

I 

0 

I 

Fracture foot 

3 

0 

3 

Axial 

Fracture cla\ac!c 

23 

S 

34 

Fracture scapula 

3 

0 

3 

Fracture vertebra 

I 

s 

6 

Fracture peKis 

0 

3 

3 

Fracture ribs 


-5 

*9 

Fracture acromion 

X 

0 

I 

Fracture «tenium 

0 

3 

3 

Face 

Fracture nasal bones 

0 

9 

iS 

Fracture through orbit 

6 

11 

17 

Fracture hard mlate 

Fracture mandible 

0 

3 

2 


3 

5 

Fractorc rjimma 

2 

3 

4 

Fracture max 3 b 

3 

0 

3 

Fracture raoUr 

I 

z 

2 

Fracture 0 hutal pbte Tiih laceration of 

d nen"e 


0 

2 

Alcoholism 

1S4 

127 

511 

Shock 

60 

51 

III 

Brain abscess 

0 

3 

3 

Bullet sround 

0 



PulmotiaJT. cedtma 

I 

2S 

39 

Pneumoma 

2 

70 

72 

AspAralion of blood into lungs 

0 

3 


Himotborax 

0 

3 

3 

Bronchitis 

3 

0 

2 

Fibnoous plcunsy 

0 

2 

3 

Emphysema 

I 

2 

3 

Fibroid phthisis 

I 

0 

Z 

Acute suppuratn e raenmgiUs 

0 

Z 4 

14 

Cellulitis of scalp or face 

2 

0 

3 

Celiolitis regions other than head 

Z 

0 

t 

Erysipelas of scalp or face 

4 

2 

6 

Er^ipebs regions other than head 

0 

I 

I 

Lacerated wound of bead infected 

6 

1 

7 

Otitis media 

3 

Z 

4 

Ruptured ear drum 

6 

s 

II 

Mastoiditis 

2 

0 

2 

Blmdness due to trauma 

2 

0 

2 

Keratitis 

I 

0 

I 

ConyunctiMtis 

3 

I 

4 

Abscess parotid re^on 

I 

0 

1 

Abscess cemcal h-mpb nodes 

2 

0 

3 

Other infected foci 

7 

2 

4 

Cootactous impetigo 

1 

0 

I 

Synovitis 

X 

0 

X 

S^licrnua 

0 

X 

I 

Internal iniunes 

Ruptured diaphragm 

0 

6 

6 

0 

1 

X 

Multiple injuries not othertnse described 

2 

6 

5 

Mental s\'niploms acute and pcrsislme 

s 

I 

0 

Lateral sinus thrombosis (and jugular rescc 

Uon) after mastoidectom> 

I 

0 

z 

Absress of scalp 

I 

0 

I 

Gangrene of leg 

0 

3 

2 

CondtUons cxisUng previous to present illness 

EpUep^ 

Heart disease 

10 

6 

4 

14 

10 

Loes 

9 

I 

10 

Tabcrculoais 

0 

2 


Artenosclerosis 

s 

S 

Ij 

Hyper tension 

3 

3 

5 

Henua 

3 

0 

3 

Pregnancy 

0 

t 

I 

Par^ysis agitans 

r 

0 

I 

Kidney condition 

0 

4 

4 

Ln-Tr condition 

0 

X 


Arthritis 

3 

0 

2 

Encephahtis 

0 

I 

s 

Anterior pohom>'elitis 

I 

0 

I 

Diabetes mcBitus 

0 

T 

T 

Pxralj'^is of arm with atrophj (foBowing 

previous injury) 

Z 

0 

I 



SURGERY GY'NECOLOGY AND OBSTTIRICS 


All patlciiU with bad tnjaiy i^oold bave 
X ray films of tbe ikoll maxle h at kait two 
posltWis Cl-a- aBteropoaterior and kteral vkn) 

Sfind tmii iniimp In fi4Q raw (of the 
1,000 ttodlcd) lumbar puoctoies were done t>H 
reports were made oo tbe spinal flokL Tboe 
hart been tabulated in rdatlon with reported 
time periods ol oncoDsdousiesa and mortality 
(Table YT) From this it Is dear that tbe longer 
tbe period ol unconsdoaneas, the poorer k tbe 
propKa is u renrds life. Of 791 caia in whkb 
tbe spinal flold was bloody. t9> lived and 499 
died. Many patients died bdore lambar puncture 
was performed (154) 

Ffljtwftm jladuifr The postmortem find 
faigs by tbe New YoA Oty Uedical Examinen 
have been tabulated accormrv to tbe plan ooi 
lined by Dr B M Vance.* (R tbe J7B pwlieota 


TABLE VI — ItrtmAL rDtPCtOS (c»tbwdj 


2 ■ 

n — ii>m 4 

Tpt»l 5”1i— 

IW m—a 


Mstmortem find 
[edical Examinen 
to tbe pUn ooi 
1 tbe J7B pwlieota 


dying beaose of bead Injurv totopsy <nr»n)ht« 
ticcs were made In 157 Of these 90.9 pxr cent 
shoved fracture oi tbe iknll and 91^ per cent 
sbowed laceration of tbe brain. 

Bletdiittfr*m miJUti Bleeding from tbe con, 
nose, tnoQtlx, or about the eyes ocenrred In 701 
of the cues. An analysU of the dtes oi hemor 
ebage keives hem. 

TtsH ta lit hnHuL Tbe attached aiuupiia 


TtsH ta lit hn^iuL Tbe attached aiuuping 
of tbe patieits UnM ta Bellevoe Hospi^ cor 
relate with the oithsate renh and tbe presence 
of conpUatioes, k most Interestifig Of tbe 378 
patients wbo died, sot psaaed away within tiw 
first 14 boors in the ba^ta>-~ih(s aifua for 
ea^ medical therapy la tbb series aQ pwtkou 
opiated opoo within tbe first to days foOowmg 
te jury died. (Cases with obrloui rubdural hssna 
operated opon, are not tnehaied In thk 

series.) 

Ctm^ktUtMS It Is saffident here to rive a 
IkitTTj of tbe recorded comp l k a ri og omdllinna. 
AlcoboUim k very frequent, having bem prent 
in 311 cases, rneomonk occorred in js cases, 
ind 70 died Menfaifltii (acute tappuradve) 
ocTuned in 14 cases all soccumbed. Biam 
xbscem oo-uired in only 3 cases and was fataL 

7.4alE XL — HEUmAL TtirDijrOl 


SkMaiaJ swiS 




sis- 


hill 
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TA.BLE \I — IsEXIRAI. FINPIXGS (Continoed) 


\m iNcnc 

Deafne^ 

Rifrbl 

Ufi 

Bilateral 

\\ eber, referred to 
Rjpht 
Uft 

RinntS 

BDateral 

Tinnitus 

Ripbl 

Left 

BDateral 


Co-ordtnaltort 

Gait impaired 
Fallms to left (residuum) 

Finger to nose and heel to knee — no obscn-ations made 

* Speech 

Motor aphasia 
, Sensory aphasia 

5 Stuttering (?) 

(No observations made in most case? ) 


ij 

a 

I 


4 

4 


6 


RfFcxes 

Deep refleaes 
Changed 
Normal 
Not recorded 
Number of casea recorded 

Percentage of recorded cases with changes in deep 
re&exes 


sSS 

272 

190 

Sio 

•J2 6 per cent 


IX Verve 

No recorded in\*oh*emeDt 
\ Nen c 

Inabflit} to swallow * 

VI Ncn-c 

No recorded IniviN'emenl- 
Vn Ner^-e 

Tongue dexialion to 

Right 7 

Left 7 


JJTet^r /*<nrer 

Motor palsies — weakness, paresis P paralysis, S, spastiaty F, 
flacaditi 

Monoplegias 

Arm Right IN 6) 


Leg 


Left 


Right 


Left 


Hemiplegias 
Right arm and leg 


Left arm and leg 


Paraplegias 
(both legs) 


Quadnplegias 


P 

S 

F 

R 

P 

S 

F 

R 

P 

S 

F 

W 

P 

S 

F 


P 

S 

F 

\\ 

P 

S 

F 

R 

P 

S 

F 

P 

S 

F 


X4 


27 




JSlProbably mostly altemaPng 
36/ phases of decerebraPon 


Decerebrate fits (alternating flaccid and spastic states) 
Summary 

Total number of cases with motor palsy 
Negath*e (no abnormal motor signs) 

No observations of motor status recorded 

Total 

Of 486 cases with obscrs-ations of motor status 
35 a per cent showed motor poHy 
64^ per cent were negative- 


171 

31s 

S14 


Superficial refleae? 

Changed -.35 

Normal an 

Unrecorded 354 


Number of cases recorded 646 

Percentage of recorded cases with changes in super 

ficial rtfleies 67 3 per cent 


Sensiyry 

jp cases of the i 000 fractured skulls showed ‘enso'y changes. 


AbnarmaJ l/fcluntary ilcrtcnunSs 


Opisthotonos 

1 

ConniUions 

General 

Sz 

Foc^ 


Athelosa 

I 

Tremor 

General 

7 

Focal 

^3 

Twitches 

General 

3 

Focal 

4 

Total 

I4S 


Neural findings Onlj i8i of the i,ooo cases 
had no e\ndence of in\oI\ement of the nervous 
sv'stem Complete neurological examinations 
were not possible (and were not made) m all 
patients, however, the compilation f’(shown m 
Table XJ) was possible 


TABLE Xn — TREATilENT 


Pressure reducing 
Repealed spinal Up 
Mg^ 

Caffeine 

OiSeine aspum phenacetin U grs 
solution 

Glucose (hypertonic) 


Sedati^^ 

Paraldehyde 

Magendie s solution (morphine) 

Luminal 

Veronal 

Tnonal 

Allosal 

Codeine 

Bromide grs V, chloral gn V 

Chloral hydrate 

Bromide 

Hyosane 

Phenacetin 

Chloroform 


Lived 

Died 

Total 

OS 

70 

165 

500 

ISO 

6 s 9 

80 

S6 

166 

70 

i 

71 

10 

45 

64 

109 

SO 

16S 


131 

337 

IS4 


3tl 

3S 

4 

42 

7 

r 

8 

1 

0 

3 

6S 

27 

90 

»39 

26 

165 

10 

6 

t6 

iS 

3 

26 

34 

34 

48 

14 

0 

t4 

z 

2 

3 
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TABL* XIL — TRZATMDfT (CoatIne«l) 




Trefttstent io thk 
-TOQp WM fomd to bo iDMt vuriecL The Iktin* 
fodSto tberepr directed both toward the eait* 
riA* following iD)ury end for of 

Jiodeted exirtmt compUcetloti*. It thouW bere 
be pointed oot thet thli meteriel repraent* 
admititoeti during the ymn 1916 to 1919 
rime the ro^ ^ tml 

nieot hjii indaded «lmtiiKr»tk« of hypertonic 
dacowbyvtin toiUpetoU. ^ 

Sniiic^ opertrioM on the ekul] were p^oraed 


TABLE Xm — OPElAIiaMl 


ES* 

Botkeltei 
9d* not gl rea 
Tottl 


A piin erf treetJDoit h*i bem 
In put eleewbee* and cccrieti erf the fcikmlni 
•tepe 

I Treatment of ihock by the intatn** 
Injcctioo orf too cubic ctnrimeteri erf jo ps chiI 
hypertonic giocMe ioJutioo 

» Lumbir ponctuir foe dagDoab and tim- 

3 Repetition erf hypertcnic dertiuae by 
to redcce laataaed Intiaaanitl 1*” 

coble cenUmettft erf 50 per cent acJntloo 3 nna 

dally) . 1/ 

4. lokctlcxi of caffeine aodiotiew^tfiiT^ 
gtalat (o-s gram) rroy 4 benn (hypooff 

tjpa erf j 5 per cent lolnto ri 
deitreae 4 onneea (i»o cubic centfanetea) e«T 

6 BevalloD erf bead of bed IS t0 45 

7 The anying oot erf operative petetd^ 
locDcalJd io compound fracturea whlai wp®* 
dAridemcnt and in cuea nupected of peogro- 
tlve m tririte meningeal bjemoiriiage- 

A The ujc of antlmeailngococcia leium ■ 
■oitable cam. 

9. The perfonnance of rfrit fubteinpw 
decompceaitoni In ccmatcae patimta with maiieo 
papillreriema, who do not reapood to the afeet 
moitiooed proceduiea within 3 hema. 

10. UDcompUcated depraaed ifcull 

may be elevated after the acute itage erf riaici 
haa paiaaed SuigieaJ interference in thh grocp 
may oftm be aaMy pe tpe ned for many dayi- 

W vU t apnM cpoT iimU. to Cht iflre r too ^ ba 


the* U 


coKXuaieofi 
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SUNLIGHT IN SURGERY 

FRANK P CORRIGAN, M D , A-ntj UlLLTAM BOUKALIK, M D , Cu.\el,vnd, Ohio 

From the Surreal Service of St. AJexis Hiispita] 


T he \^lue of strong natural sunlight in the 
prerention of infection and treatment of 
wounds uas first called to attenuon while 
practicing m the Atacama desert which makes 
up the greater part of the Prorince of Anto- 
fagasta m Northern Chile 

This IS a region of rerr intense sunlight and 
practical Ij no ram — dner e\en than the better 
known Sahara desert The amount of sunshine m 
this part of the Chilean Pampa from the Pacific 
Ocean to the uest ranges of the Andes Mountains 
IS an almost constant quantit) In all seasons it 
can be depended upon with almost absolute cer- 
tainU E-epensne equipment was therefore not 
necessan in order to take ad\'antage of its thera- 
peutic benefits It became our custom to expose 
badl;, mangled hands, arms, and legs to the sten- 
hzmg influence of the ultranolet raj's contamed 
m this hot, r\ hite sunhght The effects were so un- 
mistakable as to leave no room for doubt The 
deiatahzed tissues of the wounded members be- 
came mummified Debridement operation could 
be done later under the guidance of an absolute 
line of demarcation No other method of anti- 
septic treatment, in mj experience, has been anj- 
thing like as effective or as satisfactorj as this 
simple and inexpensive use of natural sunlight 
Hon ever, its use is not general even m this region 
and litUe has been noted of its beneficial effect 
A few vears later while visitmg in Quito, the 
capital of the Repubhc of Ecuador, we learned 
somethmg more about the use of sunlight from 
Dr Isidro Avora, later the distmguished presi- 
dent of that countrj , and his notable colleague. 
Dr I^illavicencio Ponce These able surgeons had 
a keen appreciation of the v'alue of natural sun- 
light. They had arranged circular plantmgs of 
shrubs in the grounds surroundmg their cbnic 
There was an opening through which the bed of 
the pabent could be passed The mtenor of this 
green circle formed a cubicle in which the pabent 
could he naked with the whole bodv exposed to 
the heahng rays of the equatorial sun Thej ex- 
plained that thev had been usmg the sun rajs 
verv much as the writer and his predecessor. Dr 
WTlham F Shaw, now of Me.xico Citj', had been 
using them in the Chilean desert. Thej consid- 
ered It the most effeebve treatment for the super- 
fiaal lesions of leprosv, a disease unfortunatelj 
only too common m that region They observed 


that it w as even more effectiv e than the v aunted 
chaulmoogra oil treatmenL 
Although the vogue of sun bathmg has begun 
to spread, it is remarkable how bttle the sun rays 
havm been used in this country and it is still diffi- 
cult to get a real open-air sun bath ev'en m the 
summer time, the onlyseason when the ultraviolet 
content would be strong enough to be effective 
m the northern laUtudes In places where the sun 
IS a more dependable agent such as hUami Beach, 
Flonda, a real mterest m this subject has begun 
to develop and some valuable studies are now be- 
ing made by 0 J Seitlein at the St. Franas Hos- 
pital and at the laboratory established at the Uni- 
versity of Miami through the vision and generos- 
ity of Dr Thompson 

In the North, especially m the large cities, it is 
still a difficult matter to obtam a locabon and 
pavraej' where real sunlight e.xposure of the whole 
body IS av affable 

WTiffe not minimis ing excellent results and 
benefits to be obtamed by mteUigent use of the 
V anous sources of ultraviolet ray s that are av aff- 
able, It has always been a source of regret that 
the benefiaal raj's of natural smffight are not 
more extensiv elj' used 

The more pow erful theraiieutic lamps may be a 
source of considerable mischief m untrained hands, 
their use must be mteUigently supervised Re- 
cently there has come to our attention, a lamp 
which approximates natural sunhght so closely 
that It may really be considered an effective sub- 
stitute It has the further ments of bemg almost 
if not entirely free from danger m general use by 
nurses or orderhes m the wards of the hospitals 
The lamp devised by Dr Matt Luckiesh and his 
assoaates, m the research laboratorv of one of the 
great electneal assoaations, consists of a heav'j 
tungsten filament m a bulb of special glass vith a 
button of qmcksffv er which v-olatilizes The v ola- 
tilized mercury then shortarcs the tungsten fila- 
ment producing a mercury arc which emits prac- 
tically the spectrum of the mid-daj summer sun, 
mcludmg its ultraviolet content 

The techmeal descnplion, which shows how by 
screetung, changmg voltage, etc , the emanaPon 
maj' be moved up and down on the spectral ladder 
to whatev'er lev'el is required, is not properly a 
part of this paper The diagram better illustrates 
the spectral lev'el of optimal benefit (Fig i) 
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Fig 2 Ulustration shows the lamp in use in infected 
compound fracture- 


cal case of the tj'pe to tvhich we ha\ e been referring 
but we relate it because of the lesson it teaches, 
namelj, that occasional!} a patient’s skin is ex- 
tremely sensitixe to the ultraxnolet ra}’s 

The results of the stud} of the grades of pig- 
mentation in the normal skin, which is being 
made by Dr Thompson, at hliami Beach, nail be 
very useful m enablmg us to avoid such unpleasant 
expenences 

The lamp had its most spectacular and benefi- 
cial effect m a case of tuberculous pentomtis 
Very often after operation m such cases the wound 
fails to heal or a smus forms In our case the lamp 
was used immediately and prompt healmg of the 
nound followed, no smus formed and apparent!} 
the lamp had a benefiaal effect upon the pentom- 
tis In this case the lamp was contmued for a 
penod of 4 weeks YTien its use was disconUnued 
the abdommal wall was tanned to a dark, almost 
chocolate, brown color, but the patient had never 
expenenced any discomfort 



Fig 3 Sunlamp — initial treatment gi\en 24 hours after 
penntorrhaph} 


This paper, based on limited cbnical obserx'a- 
tion, is issued as a prehnunar} report with the 
hope of stimulatmg further observation and the 
use of this therapeutic agenc} m pureh surgical 
conditions We are absolute!} convmced thatithas 
definite x’alue as a proph}lacUc and bactenadal 
agent, and that we ha\ e b} the invention of this 
lamp obtamed a simple and mexpensix e method of 
approximatmg the effects of natural sunhght. It 
IS almost but not quite foolproof The same thmg 
can also be said with regard to natural sunlight 
Itself However, an} mteUigent nurse or order!} 
can be taught the safe use of this lamp after a x erx 
bnef instruction The lamps are portable and can 
be kept on the ward or in xanous parts of the 
hospital and apphed x ery much as other routine 
procedures of nursmg care 

Weshallbemterested m readmg the expenences 
of other surgeons as we feel that there is a wide 
possibdit} for the use of this agency m our special 
field 
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Fis I Fig 

Fig I Sagittal \iew of the thoracic spine shovnng bj 
stereoscopie onlj the characteristic appearance of the bodj 
of the eighth \ ertebra upon which the diagnosis was based 
This \new shows a soft tissue shadow matnl> to the left of 
this \ ertebra which was \er> confusing and which led to a 
suspiaon of a cold abscess or large tumor such as sarcoma 
The final identit> of this shadow, however, was never de- 
termined 

Fig 2 Lateral vnew of the thoraac spine, showing the 
characteristic appearance of the bodj of the eighth v ertebra 
which suggested the final diagnosis of haimangioma The 


! Fig 3 

mottled appearance of this vertebra eitends postenor into 

the lamina 

Fig 3 Sagittal roentgenogram of thoraac spme after 
injection of campiodol (i 25 cubic centimeters! into spinal 
fluid needle bemg inserted between the third and fourth 
lumbar v ertebrie With the patient in the inv erted position 
the campiodol shadow is seen to be stopped at the lev el of 
the intervertebral space between the eighth and ninth 
thoraac vertebn, indicatmg a block at this point. The 
metal identification marker is at the lev el of the bodj of the 
ninth vertebra 


A recent renew of cavernous haemangioma of 
the vertebrae b> Bailey and Bucj included ii 
cases of this tv'pe of lesion which had caused cord 
compression, and none of which were diagnosed 
correctly before operation Four of them were 
operated upon and 2 survnv ed, i of them bemg the 
case reported bv Bailej and Bucj 

Our case presents several points of interest 
which makes it worthv of record The condition 
was correctlj diagnosed from the roentgenograms 
and the patient made a complete recover} follow- 
ing operation 

The roentgenologic features of himangioma of 
the vertebra consist, according to Bade} and 
Buc} , of ‘ reduction m bone densit} between 
parallel v ertical trabecula w hich are increased m 
density ” This, the} regarded as pathognomonic 
of angioma of the vertebra It was due to the 
signalizing of these features b} these authors, that 
a roentgenologic diagnosis of angioma of the 
vertebra was made b} one of us It will be seen 
from the accompan}nng reproducUons from the 
roentgenograms that the features as pomted out 
b} Bade} and Bucy are well e.xemplified in our 
case To the descnption of these authors w e w ould 
add that there is an appearance of large vacuoles 


due to the presence of large V'ascular channels m 
the bone, and which do not assume the locations 
or take the known courses of the normal v essels 
This whole appearance is analogous or m a wa} 
simdar to that found associated with cavernous 
haemangiomata of the skuU, described b} Cushing 
and more m detail b} Sosman as a Upical hone} - 
comb or network appearance The reasons for 
these appearances m the v ertebrae and the cranial 
bones are obv lous 

Despite tbe roentgenological diagnosis m the 
case here reported there was some hesitanc} about 
Its acceptance clmicall} , because of the fact that 
the condition is as }et so httle known and so 
rarel} encountered The diagnosis w ais full} con- 
firmed, howev er, both at operation and histologi- 
call} 

From the operative standpiomt, our case repi- 
resents the third which has been successful!} 
treated surgicall} The patient showed prompt 
improvement foUowmg operation, and 3 months 
later had complete!} recov ered the pow er in her 
legs, and w as entire!} well 

There are some features of the climcal aspects of 
these tumors which deserve mention Not all 
angiomata of the v'ertebrae cause compression of 
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A RE^^EW has been made of afl fractures 
about the vrnst seen at The AIa%o Clmic 
in the penod of 5 >ears endmg JuK, 1930 
We have included all “old” fractures, whether or 
not thej were treated, and all '“fresh,” or acute, 
fractures treated We have regarded as fresh 
fractures all of those seen vathin a penod of 2 
weeks of the mating m;urv The two groups 
offer an mteresUng parallel studv and emphasize 
certam facts which would not be brought out m 
a study of either group alone The senes consists 
of X76 fractures, S7 fresh, and 89 old As part of 
this studv , we have gathered data on end-results 
concerning cases of acute fracture, so far as possi- 
ble, and concemmg cases of old fracture, if opera- 
tive treatment was earned out These studies of 
end-results are tabulated In the ma]ont> of 
cases the roentgenograms have been reviewed and 
diagnosis venfied So far as possible pre-operatn e 
as well as postoperative roentgenograms were 
reviewed 

fresh eractores 

In our grouping (Table Ewe hav e not mcluded 
all of the names someUmes used to designate 
these fractures, such as “Smith’s,” “Barton’s,” 
and so forth But for its common usage and his- 
tone importance we imght hav e omitted the term 
“CoUes’ ” fracture and have substituted the term 
“suprastyloid,” as suggested bv Ehason Ac- 
tually, as has been frequentlj pomted out, Colles 
did not desenbe what is now commonlj known 
as a Colles’ fracture, but a fracture of both bones 
higher m the forearm Accordmg to Davis, Colles, 
m his desenpUon published m 1814, placed the 
site of fracture mches (4 centimeters) abov^e 
the ]omt The same author stated that the frac- 
ture had been desenbed previously by Pouteau 
and Nflaton, m 1783, but that it was “largely due 
to Robert W Smith’s Treatise on Fractures in the 
Vicinity of Joints, Dublin, 1847, that the name 
Colles has become generally accepted ” Smith 
placed the fracture a quarter of an mch to i inrL 
(o 5 centimeter to 2 centimeters) abov'e the jomt 
and this situation has been generallj accepted by 
aU authors smee that tune 


CoUcs’ fracliires In classifvnng the Colles 
fractures we have purposely omitted the term 
“impaction ” In our expenence, in the majonlv 
of these cases there is some impaction when the 
cases are first seen The nature of the bone in- 
V olv'ed, and the mechanism of the fracture, make 
this usual We hav e grouped these as comrrunuted 
or not commmuted, which seems to us far more 
important This complication at once leads to 
m^fication of the prognosis and occasionallv to 
modification of treatment No doubt such a frac- 
ture as that knovm as Barton's does occur and 
was present m some of these cases, but to us its 
treatment and prognosis do not seem sufficientlv 
distmctive to wanant separate classifications 
The most important point to note m the ongi- 
nal roentgenogram, then, is the presence or ab- 
sence of commmuUon With comminution, par- 
ticularlv if it extends mto the jomt, breakmg the 
articular surface, the prognosis at once must be a 
little more guarded than otberwuse Anv mjurv 
to the articulating surface of the radius is bound 
to set up active traumatic arthritis m the radio- 
carpal jomt Comminution occurred in shghtlv 
less than half of our cases It may have been 
present in a few of those m which it was not 
noted, and m which we were unable to revnew the 
ongmal roentgenograms Its presence m 50 per 
cent of the cases is, however, of much significance 
Fracture of the stvloid process of the ulna is a 
second pomt of importance to note In this senes. 
It occurred in approximatelv 63 per cent of the 
cases It should be noted for two reasons First 
no doubt It makes accurate reduction more diffi- 
culL Second, m many cases m which it is frac- 
tured, tenderness and swelhng about it are the 
most persistent signs of disability Other authors 
have reported that this comphcation is seen in 
from 40 to 50 per cent of Colles’ fractures YTiv 
the proportion should be higher m this senes is 
not easily explamed There doubtless are manj 
cases m which actual fracture of the styloid process 
of the ulna cannot be demonstrated in the roent- 
genogram, but a tear of the ulnar collateral liga- 
ment takes place Injurv to the distal radio-ulnar 
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I A cose of hjnnonfioaia of the vtrtrtri k 
reported. 

* A pre-cpwitfve diijncais was s“de^ 
means of the characteristic roeat«eDor»l“ 
appearance. 

5- Operation was ■occeiafu] and the pali®t 
made a compMe recovery 


BmuoanATirv 


, __ _ psiik^'' 

od tstnensU^skwa. Ksclntofr m7 **• 

4- a 1 



379 


GHORilLEy AND I\IROZ FRACTURES OF THE WRIST 


TABLE n — ^END-RESULTS IN ACUTE OR ERESH 
ERACTURE 



Ep 

P X 

u 

*0 

Rcsnlt 

■•y 

«/ 

SE 

0 

Types ol fracture 

C fi 
^ G 

0 ■= 

E- 

0 

1 

0 

a 

U 

g 

A- 

■3 

§ 

u 

Comminuted CoUes' vntii fruc 
tore of styloid process of ulna 


t 4 

II 

3 

0 

5 

Conunmuted CoUes’ vathout 
fracture of stylmd process of 
ulns 

7 

6 

4 

0 

- 


CoHes' with fracture of itilold 
process of ulna 

'5 

10 

9 




Colks' without fracture of styloid 
process of ulna 

U 

9 

6 

3 


S 

Styloid process of radius 

8 

8 

6 

2* 

0 

0 

Epiphyseal separation 

11 

6 

6 

0 

0 

5 

Greensbd: and subpenosteal 

s 

5 

; 

0 

0 

3 

Itadiua and ulna near wnst 

3 

a 

0 

a 

(i com 
pound) 

C 

l 

Navicular 

4 

3 

3 

0 

0 

I 

Reverse CoOes' 

It 

t 

0 

I 

0 

0 

Total 

67 

61 

47 

II 

3 

26 

AU cases (per cent of S7) 



S 4 

X 3 

3 

io 

Cases followed (per cent of 61) 


1 

77 

iS 

1 


*Styl(Jid of radius scaphoid and dislocated capitate 
ICorannnuted, compound fracture of navicular and fifth metacarpaX 


see no reason £or lia\nng trouble with the short 
anaesthesia by nitrous o-ade gas and ojygen, or 
ethylene, necessary to accomplish reduction, par- 
ticularly if skilled anajsthetists are available 
The type of fixation is worthy of some com- 
ment. Our choice is two sphnts of plaster of 
Pans, one on the dorsal aspect, runnmg from the 
metacarpophalangeal ]omts to just below the 
elbow, the other on the palmar or volar aspect, 
runnmg from the palm, at the metacarpophalan- 
geal jomts, to a pomt far enough below the elbow 
to allow free flexion of that jomt. These should 
be applied with the hand pronated and the wnst 
palrnar flexed, m some uli^ deviation Properlj 
appbed sphnts allow free moUon of the fingers, 
which should be encouraged at once, and the 
rolled edge of the palmar sphnt makes a good 
gnp on which to exenase the fingers In this wa> 
farm fixation of the wnst may be obtamed with- 
out loss of movements of the finger This is cer- 
tainly the best position m which to mamtam 
complete reduction of a CoUes’ fracture. In many 
cases, no doubt, it ma> be mamtamed with the 
wnst straight Very httle padding should be 
used between the skm and the plaster splmts If 


the sphnts are carefuUj molded while the plaster 
IS settmg and held in place bv gauze bandages no 
trouble will be encountered The patient should 
be warned of the danger of swelling and should 
be seen at least once in 24 hours after reduction 
It will usually be necessaiy to cut the bandage 
and reapply it, although occasionally the swelhng 
IS not enough to demand this Cotton has ad- 
vocated leavnng the wnst in this position for 3 
weeks In our expenence this is not necessary- m 
the majonty of cases Sev en to 10 day s suffice to 
get firm enough fixation so that the fle.xed position 
can be abandoned for a straight or slightly dorsi- 
flexed position, mamtamed preferably on an alu- 
mmum cock-up sphnt For older persons, m 
whose cases commmution is marked, longer fixa- 
tion IS necessary It must be borne in mmd, 
however, that, m these cases of older persons, 
trouble from too long fixation m the flexed posi- 
tion may result 

With the change of position and of splmt, 
active movement may be commenced If phy sio- 
therapy is available, and if the patient can afford 
It, restoration can be hastened by dailv baking, 
bght massage, and active exercises A few in- 
structions to the patient for home use will help 
very much Most patients can be trusted not to 
overdo active movements They^ are the most 
essential part of the program of rehahihtation, 
and no patient need oimt daily’ active movement 
after the ongmal fixation sphnt is removed 
Roentgenograms for re-examination should be 
taken at the end of 10 days or 2 weeks If any 
loss of position has occurred it usually is possible 
to correct it at this time, whereas later it may be 
impossible without refracture or osteotomy’ In 
treatment of younger persons, all splmts can be 
abandoned m 3 to 4 weeks, for older persons 5 to 
6 weeks should be bJI that is necessary’. 

In fractures of the sty’loid process of the radius, 
without displacement, a sphnt should be apphed 
for rebef of pam Early , activ e mov ements should 
be possible vathin a week, and the sphnt should 
be abandoned m 2 to 3 weeks at the most. 

Epiphyseal separation should be reduced at 
once, under ansesthesia Sphntmg of the same 
ty'pe as that just described should be applied, 
and mov ement should be started m one week AU 
splmts should be abandoned m 2 weeks Green- 
sUck and subpenosteal fractures should be 
treated approximately’ according to the same 
schedule. 

Fracture of both bones near the wnst is an 
entirely different problem if displacement occurs 
Often the only method of gettmg satisfactory 
reduction of these fractures is by open reduction. 
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5abt ocau In rcrtny d thac caiet. OtUn 
definH* wpamioTi or cacuninulkm ctl the nlnr 
border of the titWaUUng cuiitcc ol tbe itdRa b 
lecQ m the roecteausTuni. All of tbcM bjiU 
iboold be rancmbeted tul U U li pcwiUe to 
vbcalue the letlocis, thn tboold be ooted We 
bxve beqacntlT wnked nrtiUsf end efiodn 
tlOQg the dfrwn r teodoCH. TM< vould be gr pertH 
eud In cm experience way oewlv ehreyt be 
noted. It is eppiicntly osaull; of no ligsidctitcB. 
bat U may cause ratte pTokitkged Ib^UlVan H 
motkn in tbe flexor tendcuti, and ii partkoiaity 
troobksome if patienti ue loath to use tbdr fin- 
RSI eariy tn tbe treatment. It is no doobt a acir 
□npomnt ccAtribndnz iactor In cases to wfalA 
pTohs^ed hmnotdflxauQD leads to prof cugcd db- 
airfUty 

Injni? to tbe nerva In cm aeries d cases was 
not Turner noted tbat injnrr to tbe 

ubiti nem may occur as erVicnced bv ciuad re 
penpuatkn and hjpencxtbeiU orer tbe palmu 
fide of tbe carpal doms, hypemtbesa of tbe 
thenar cipinffve, and pab over tbe distrlbation 
d the nluj nem, paridculariy U tbs olnar styUad 
process ta too off AcconSng to tbe saiM astbor 
the Krioos chang e occurs tn tbe dorsal ialo 
edKots serre. He itatri tbu this is evidenced 
by dktal to tbe semori philtftra of ^ 

Imr fingers, glonr and reddened sUzl. aaffaea of 
(safari, vitb Ihnitariaa of actlvs and paanfve 
motim, snd oa le tporosk. Ejipforatlaa in these 
reretled a (pindte shaped and congested 
tnre. These cocnptodoni may be ocesenc more 
Impently *h«Ti ire have noted. We bare not 
lotoul t>>»m and vre donbt tbeir serious icnpw 


Unce 

Fractara MMtf (iss CeO*i Frscture of the 
ftyloU paoccM of the radhts h seen more often fai 
backfire Iractoies. It b las often dWpiaerd than 
any cf tbe other Irsctores of the wiiit- In two of 
OTir Jt was by {rsctnre of tbe 

ttyWd procoB of tbe ohia, whareas, in another 
c^ fracture cf the oavienUr and capUau booea 
was seen coc^UcstaB iracture of the etyWd 
pfocess ol t]M radius. 

Ertohyseal sepiratlooi rtpeesent abw t 
cent of ^ the froh factnna 
are e»HstisIly the CoQcs fractures of chOdr^ 
allbcwh typfcal Cotlei fractnrts, too, 
^^dSSS. ortfflstkk fr«:tnra, a^^ 

I Kw of the lortaim, near the wriA, 

b cbEdien than tn adtdta. 


TABLE L — niXH 01 ATOTE Tucitnra 


.ilV Wn d «) Uf ^ J 

« vSfiMt bna «f BtkU 

lUma^Sh* t«ysir«cHn«fwr<Wii) . 


sr 

of which fractme was noted. Th b h ^ 
carpel bow wvwr csmmonly fracttued, 
to an strfca thus far puWlsbed. No ac ^^bf aj^ 
to tl» bone were noted dariog tsa 

period. , 

TfwraMid crf/mA/rortsrc. The Irtatai^ d 
acme CoOes' tractuns has bean desoSwa®- 
qnaiely many times. It may be wnm' s W” * 
U«e e ap t wrioia accjzaU r rdnetim , • 5 ?’** 
frr»i-ii-»s ard tailT moticiu H tscji of ticas 
ooldra* b fcflowtd. ibet will be tew Ifftoi k 
tia trwJiDttt of thli Injury That many wW 
onsadifactorilT treated b softdatly a grp*^ 
by the fam that in the period ccffered W »» 
tbsdy we taw uaity ■••wa of old Cones' 
with numlMadaty reanlti. 

In the first pfiCT, mloctlco moat ba 
pushed. It b a vejy rare Cones’ tiacta ^ tad 
does not need wnvi m a n f pnbrioa U u nlLflaJT 
food ronhs sre to be obtained. It b “treOT 
rare, and perhaps ingwiribie to have s CaQo 
fractnie in which cansal gr»mtTntti-«i cf ti*e wrat 
and roeiUftiicfiam wfll not reveal seme 
tty Sli^t defonnhlei may be overio ok ed at tsr 
dma ca ireaimaot, but they wIQ not be 
looked by lbs patient k>r^- on. That oodo^ 
Hly are occasktns and it w Hifur*"!-!-* tn wl4i 
maabnlaUan b contra-bdlcalod, bat we 
phai ba the fact that tbsy are rare. In cases cs 
Irsf rur s of tbe styloid of tbe radius, wllboot St- 
p lso m ent, m ant ^ri gp b not needwL Gree*- 
■tick and subpedoateal fractures can fo wUh«l 
manlp olatken U there b no dsfendtr or 9 the 
dtioanky U very sfffht. 

Tbs choice of anotbatlc Is Impmtant because 
aomiWbesfa tsmfly fa necemiT Manyadvocata 
cf local auwitbwfi an foond today D in their 
bands tt b tocceadol and tlwiT molts iusdiy Us 
uie, wen and good. Our ebefee b ceneral aacs- 
tbofa. We have not had anv troobfc with U and 
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TABLE W OPERAXnrE TREATIIENT IN OLD 


CASES OE INJURY TO THE -WRIST 


Fracture 

Operation 

Ou«| 

Result 

CoHm type 

Oiteotom> 

4 

Good 3 

Fair 1 


Excision of distal end of ulna 

3 

Good I 

TJndetcrmined i 


Capsulotomy of finfftrs for 
sufiness 

I 

Good 1 

Of iia\TCuLir 

J Excision of p'onmol fragmentj 3 | 

Good 3 


Excision of entire bone 

z 1 

Good t 

Of lunate 

Ezasion 

-* 

Good 3 

Fair I 

Poor 1 

Of ereatcr 
multangular 

Excision 

t 

Fair r 


Operative treatment of old fractures A summarj 
of those cases of old injurj' in which operation 
was performed here re\ eals the facts recorded m 
Table W In all other cases of mjurj'' to the 
carpal bones, physiotherapy was recommended 
In one case there was septic infection and opera- 
tion was contra-mdicated The results m the 
cases m which operation was performed are cer- 
tamly good enough to justify more extensive tnal 
of such a procedure Osteotomy of the lower end 
of the radius, with or without the use of a bone 
graft to hold the fragments m their new position, 
when carefully done, can greatly unproie the 
appearance of a deformed wnst Excision of the 
lower end of the ulna, if it is promment, and if 
the lower end projects downward bejond the Ime 
of the radiocarpd articulation is a simple pro- 
cedure worthy of further tnal It not only un- 
proves the appearance of the wnst but "often 
unproves the function greatly Excision of the 
pro-ximal fragment of the naxncular is fairly veD 
established, as is excision of the lunate bone 
Backfire fractures There has been a great deal 
of attention paid to this tx-pe of fracture in the 
past 15 >eats The importance of its mechanism 


of production seems to us ox eremphasized We 
found 19 fractures produced m this way stjloid 
process of radius, 6, CoUes’ -with fracture of idnar 
stjloid, 6, epiphj’seal separation, 4, subpenosteal, 
1, and 2 of winch the tx-pe was not noted Frac- 
ture of the stx loid of the radius is relatix elx higher 
m frequency in tliis group, 6 out of S of such 
fractures were produced m this manner Ed- 
wards has elaborated on the mechamsm and 
classification of these fractures Other authors 
stress their importance Our feeling is that xxath 
the passmg of hand cranking automobiles thej 
are probablj gomg to be fewer in number, and 
consequentlj of less importance 

SUMMARY AND CONCLUSIONS 

We baxe tabulated a group of fresh or acute 
fractures, together xvith a group of old fractures 
about the xvnst The importance of accurate 
reduction has been emphasized, together xxith 
early motion Studies of end-results m acute 
cases, as well as studj of old cases shows a rela- 
tixely higher percentage of poor results m the 
simpler txpes of fracture, probablx because the 
tendency is to let them go xvithout reduction 
under anesthesia We haxe tabulated a small 
group of results m old cases treated bj operation, 
and can recommend further use of these operative 
procedures 
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ftftcr vhicik q)Untiiix in t poiltlcED dtltcr 

vilh pljLSlcr or vitb plutfr on booid i^bti 
tbcrula be oxneii oub Soch ipUnU ihouu be 
left cm 3 to 3 ireeiu before movetnenl h atuted 
depending on the age of the patient and the type 
(A internal liiallnn If tny tnat b osed. 

In Eractom of the unenUr reduction can be 
a ccunp tbbed by manijntlatke and tbe trapnenu 
are held in poiitiOD by dorsal fleakts with 
Kime radial deriatkm of the wriiL In caacs In 
which fracture of the navlcnlar li caapikated 
by fractare of the ttyidd procea of the radhta, or 
by a Ccilea' fraotore ooe matt cbooae b e tww 
accorate fixation of tbe radhu oc of the narlcnlar 
Tbe fonner la probably more imponani. ti>d the 
poeition of chcnce wooLd be the atralght or aUghtly 
pehnar 5 excd wriat. It la appamttly fenerally 
agreed by all aothori that prolonged fixation dl 
4 to fi weeha at least h oeceaaar) To (ractoiea <A 
the DOYOTlai 

FeSov-Mp titiiy Any uetbod of (oUov up 
atady U at b«t not perfect- Oort baa been 
ctrM on, Ui to fai ta pn«a>le, by jKnooal 
enurirtatWm and by letter of iapury Reapocae 
baa been at least at tood u the tvmgc aa 
Table H vd ihcw we hare itated nsdu aa 
rood, (ah, and poor Resnlti me coeddered to 
be (i defonnicy vu mhhnal or abenu, and 
H there wu oormal range of mouse, wlUioat 

S in, Resolu were graded fair tf defomity ex 
ed whldt botbered the patient and U motion 
wia UmltecL vith or arichemt pain Results were 
coD^dered to be poor If there vaa dedded de- 
formity with or wi^tbout Kmltatloo of motion, and 
with cr without pain- Persooai examlnatlra b 
by tar the moat mliafaclnry type of foOow-op 
U • wc*^ HVf u> call attenow to the (act that 
the percentage of good rcaulta was higber In the 
owre Prrtn typei of Collet fracture that b. 
tbMe with tractore of the at>-l«l procem of the 
„1 f,. Thb probeMy meant that rednclkm warn 
cjiied onl, and not almply apbotmt without 
redortioB which b abrsya tbe lemptatfan U 
ddocmlty oectna. 


OLDTJtaCTPXEI 

ThfafTOPp,uweahtadybxveal^todwW 

,T] f^^ tow 45 i tbe iahaka bad pitted a weeks 
Of BOTu The dm* ahw tohinr ran^ fnan a 
7 ytan. Many of the patknu woe 
to ire tTPtBwnt, H nectmary many 
nMHiTtd tome came obviously trying to 
— frmUe fer ft-wwt phyakbn with whoao lo- 
diwmtiafiS but In mort fnitancea 
to the patient a own 


TABtE UL— CA*a OT OtO ISJPlt TO m 
vrvsT (HOfE Tuui TWO whh taa 
tnx iKTtny) 



carrxd out only in thoae caaea ta whtt 
p roce dum were adopted at the dWe 
Cflilaa' /fftcfam to atndying the cya » 
Cones’ tractnm h was attempted to 
so far aa penaJhJe, the canao ei cccp totaio 
brought the paileoti to eonsoltadoo. 
tfUh ox without pak w»a noted inyo t»« ^ 
»m ef lev tVan j months doiatkn ia 6 ort 
cf mart *h«'i a ryw*!* dttradn a t] 
cases and, conctrnka 5 cases the cmtplsiBt « 
not iiated. Defonofty and auffnesi «« •* 
roost important complalnti Pain wt a 
wavs present to acme degree in the E®*®* " 
one or another of these ccanpUhita. The re^ 
fat defomuty la obyioualy toadetjoate tc dxq * 
and when cne owes that aneathejia was 
rednedeo of onW 3 of these c6 fractnrei^ 
answer la ptstri SnSataa, b cases cf lesi tssa 
3 months doratloo readily work ou t taj 

vUafactoTy md-reauJl In other cases It b slw* 

Inyarbhly doe to too long in ptiate ® 

■phnt In sane cases U b 00 doob* dne to lack £• 

co-t^^tioc 00 the part of tbe patient In t* 
instance a large dxxoage EI^t m pod teg, ase 
the case hinged largely « the apViW- Hw 
amid the }caiit be otherwise than stiff? 
importancx of pfcynotheiapT i-«ti be empfcakwo 
hero again It was the oofy treatrEwnt 
mended In moat of these oases and had obnouffy 
been neglecied in many Tl» fact b wcrlhy «f 
note that the noo-canminuted fractare predad' 
nates in rrambera in thb mrics. Thb b protaif^ 
due to the fact that iVw ^ oot appear at 
to bo K) iwrete and the louputiow to let tlw* 
go without rerfoctfcm b often the raasca lot a 
Inadeqttate rednetioo and therefore an otoati^ 
factory result 
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TABLE TV OPERATIVT; TREATMENT IN OLD 

CASES OF INJURT TO THE WRIST 


Fracture 

Operation 

Cases 

Ecsult 

CoUes' tn>c 

Osteotomy 

4 

Good 3 

Fair x 

Excision of distal end of ulna 

1 ^ 

Good X 

Undetermined t 

Capsulotomy of fingers for 
xUffness 

j I 

Good I 

Of navicular 

Eiaadon of proximal fragment 

3 

Good 3 

Exemon of entire bone 

I 1 

Good 1 

Of huute 

Excision 

4 

Good J 

Fair I 

Poor I 

Of crcater 
multangular 

Excxnon 

j I 

Fair X 


OperaliTC treatment of old fractures A summary' 
of those cases of old mjurj' in which operation 
was performed here reveals the facts recorded in 
Table W In all other cases of m]urj' to the 
carpal bones, physiotherapy was recommended 
In one case tibere was septic infection and opera- 
tion was contra-mdicated The results in the 
cases m which operation was performed are cer- 
tainly good enough to justify more extensive tnal 
of such a procedure Osteotomy of the Ion er end 
of the radius, with or without the use of a bone 
graft to hold the fragments m their new position, 
when carefully done, can greatly improve the 
appearance of a deformed wnst Evcision of the 
lower end of the ulna, if it is promment, and if 
the lower end projects downward bejond the line 
of the radiocarpal articulation is a simple pro- 
cedure worthy of further tnal It not only im- 
proves the appearance of the wnst but often 
unproves the function greatly Evasion of the 
provimal fragment of the navicular is fairl3' well 
established, as is evasion of the lunate bone 
Backfire fractures There has been a great deal 
of attention paid to this type of fracture m the 
past 15 3 ears The importance of its mechanism 


of production seems to us overemphasized We 
found 19 fractures produced m this waj' stjdoid 
process of radius, 6, CoUes’ with fracture of ulnar 
stjloid, 6, epiphjseal separation, 4, subpenosteal, 
r, and 2 of which the tjpe was not noted Frac- 
ture of the st3 loid of the radius is relativ el3'- higher 
m frequencj in this group, 6 out of 8 of such 
fractures were produced m this manner Ed- 
wards has elaborated on the mechanism and 
classification of these fractures Other authors 
stress their importance Our feelmg is that wath 
the passmg of hand cranking automobiles thej 
are probablj' gomg to be fewer m number, and 
consequentlj of less importance 

SUililARY AND CONCLTJSIO>S 

We have tabulated a group of fresh or acute 
fractures, together with a group of old fractures 
about the wnst The importance of accurate 
reduchon has been emphasized, together with 
early motion Studies of end-results m acute 
cases, as well as study of old cases shows a rela- 
tively higher percentage of poor results in the 
simpler tjpes of fracture, probablj because the 
tendency is to let them go without reduction 
under anesthesia We have tabulated a small 
group of results m old cases treated bj’’ operation, 
and can recommend further use of these operaUv'e 
procedures 
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At least I took pains that the persons con- 
cerned should be informed that gall stones 
were present, or that the appendix v. as or was 
not removed In no instance that I can recall 
was the patient dissatisfied after such an ex- 
planation had been made 

The value of gi\Tng mformation of this sort 
at the time of operation is e\ndent m connec- 
tion with a subsequent illness of the patient, 
perhaps many years later If the patient 
knows, for instance, that the appendix was or 
was not removed, the knowledge often saves 
the consulting ph}'siaan and the patient the 
inconvemence and perhaps dangerous delay 
of waitmg for information In other words 
the patient should be informed regardmg the 
whys and wherefores of those mmor condi- 
tions which so frequently are foimd m connec- 
tion with a major operation 
In this connection my whole expenence 
leads me to beheve that the clmical exanuna- 
tion wnth the historj’’ of the patient is most 
important The evidence given by the X-ra}' 
and other precise means of exammahon is so 
extraordmanly good that one sometimes leans 
too strongly on these aids Recently a dis- 
tmgmshed mtermst contrasted our present- 
day diagnostic methods with the old, showmg 
that before the X-ray played so great a part 
m the diagnosis of disease of the gall bladder 
as It does today, the chmcal diagnosis was 90 
per cent correct Since the X-ray has been 
used to make the diagnosis rather than to 
confirm it, diagnoses of gaU bladder trouble 
are only 70 per cent correct, the disease bemg 
overlooked This loss m accuracy apphes also 
to diagnosis of ulcer of the postenor wall of 
the duodenum and of the stomach The X-ray 
will be correct m about 95 per cent of cases 
of ulcer, but m at least 5 per cent it may be 
misleadmg We should remember that the 
X-ray film gives a picture of the shadow of 
the object, and not a photograph of the ob- 


ject itself In the gall bladder, for mstance, 
papillomata and cholesterosis mat'' not pro- 
duce X-ray e\ndence that stands out, and yet 
the disabihty and dangers for the patient are 
the same as if stones existed 
The corollary of m}'- argument would be 
that the surgeon should not pay too much 
attention to the spectators m the seats or to 
what they may be thinking, but should give 
his undi\nded attention to the patient and to 
the patient alone In major operations for 
serious conditions, any additional procedures 
should be considered very carefully lest they 
unnecessanly jeopardize a patient already se- 
riously ill Again, the laboratones should be 
used for the purpose of aidmg the clmical 
diagnosis, hut should not supersede it 

W J Mayo 

LETHAL FACTORS IN INTESTI- 
NAL OBSTRUCTION 

M uch effort has been expended to 
determme the cause of death in 
acute mtestmal obstruction with 
the ultimate hope that somethmg nught be 
found to aid m reducmg the verj^ high mor- 
tahty madent to this disease It is qmte to 
be expected that such an intncate problem 
would call forth many theones, some of 
which border on the fantastic Attention has 
been chiefly centered upon the content of the 
obstructed gut m an effort to explain the 
development and absorption of a toxm Any 
theory based upon the absorption of path- 
ological products developed withm the ob- 
structed bowel to date have fallen short of 
an adequate explanation of the symptoma- 
tology and pathologj" of the disease 
In recent years the subject has been ap- 
proached from the standpoint of perverted 
physiology and alteration of the chemical 
balance of the body Much experimental 
evidence has accumulated which shows the 
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Importance ol a Ion of upper lotcBtinal tract 
aecTetkmi A complete drainage of the atom 
ach win cauae death A complete drainage of 
the pancreatic juice will quae dqth. Com- 
plete drainage of the duodenum or upper 
jejunum wHI quae death There It, therefore 
abundant evidence that a loM of the upper 
gaftro-lnteftlnal tract tecretkna wQ) result 
fatally A low of these wcretlont by jejo 
Dostomy quad changq In the blood f-Vm 
Utry (unllar to thoae fouud In high Intestinal 
oedutioru The old Idea that the content of 
an obatructed gut, when released Into the 
□onnal gut bdow will produce death, has 
definitely been found to be erroneous. In 
fact quite the oppotllc has been proved true. 
TIk Ule of animals may be prolonged by 
dellbeiatelv injecting the nagnated content 
from above an obstnicdoo Into the normal 
bowel below Substances actumulate In the 
obstructed gut which are essential to life. 
Toxic nbstances, such as hitUmln Injected 
into an obstructed bowel are not ahtorbed 
It, therefore, wem* dear that toxic oootentB 
of an obatructed bowd arc oot abeorbed pro- 
dodng the so called tanemla of intestinal 
obstruction. 

Typical changes in the blood chemistTy 
occur In high bowd oedatkm, the moat 
ttrlhing of which h the diminution In d»k>- 
iid». There b also a rise In the oon-pTOtcla 
and urea nrtrogen and a rite In the carbon 
dlmide cotnblnln* power of the plasma. In 
sdifitioQ to tbeae cadly donomtiated changes, 
there b an inaeasc In the total protein 
fibrin viscodty sedimentation rate, co- 
jjuUhllHy and a decrease in the oxygen 


empadty These changes Indkate s otAsI 
disturbance of the phyd uxL e aik il pmpertia 
of the blood, probably very bigthr dae to 
liquid loss 

Marked dehydration resoIU from a km of 
upper alimentary tract secreliom Dehydn 
bon expenmen tally produced, ctoie* tn fa- 
crease In the nltrogeoouj danents cf tk 
blood, Indlqting a dTsIntegntioc of prota 
tissue Tha change U not unHke tbit pto- 
dneed by obstructive leakas of the miD 
bowd It U possible that the Increa* fa 
non protein and urea nltiofin b the kttn 
may be the result of a rapidly dcvefc^ini 
dehydratloD doe to vomiting or acenmuktko 
of bquid in the itomach or obstructed bosd. 

It Is an Inttrtfting fact that life can be 
much prolonged and the changes is the cbe»- 
Iftiy of the blood p t ev eated or rwtered fa 
Donnal limits by the adminjsoraliou of i 
proper qaanlity of rdhim ehlende sod 
water 

What then Is, at present, the most its- 
•ooabJe explanatloo of the cause of death is 
ilmple Obstruction of the «JTi«n Intestme- 
Wlth the cvidentt as stated In mind the only 
logical conduiioo to be drawn a tint the 
lethal factors are produced by a lou of lecrt- 
tloos from the stomach and upper Intestine 
which arc essential to life with a inirted 
devdopment of hypochlorwmla and dehydn 
Uon. This knowledge has quite naturally Jed 
to the repUcement of sodium cbloridc and 
water which has breome njeh an Important 
phase of the treatment of obstructive loloos 
of the gastro-Intestinal tract, 

TuoKAa G Oia- 








MASTER SURGEONS OF AMERICA 


LEWS A- SAYRE 

F rom the begimung dowTi to this very day no one has influenced ortho- 
pedic surgery m this countiy" as did Lewis Albert Sajure And this, despite 
the fact that he wished to be known as a surgeon — not as an orthopedic 
surgeon t\Tien the formation of the Amencan Orthopedic Assoaation was 
bemg debated, he opposed the plan and urged that all those mterested apply 
for membership m the Amencan Surgical Assoaation, of which he was a member 
He refused to ]om the new organization, although his sons, Lewis Hall Saine 
and Regmald H Sajne were charter members, and the former was secretary’ at 
the first meetmg m 1887 

Like all really great men, Lems A Sayre bulked high from many pomts of 
view, which is much the same as sajnng that he had good fnends and good 
enermes, and probably enjoyed his enemies as much, or more, than he enjoyed 
his fnends I think he may, at least for a time, have counted me among his 
enemies, but no one ever showed me greater personal kmdness than did 
Doctor Sayre It was always a proud day for me when he would dnve up to 
my house m his open carnage, handsome pair of black horses, and coachman m 
liver^’-, and shout at the top of his great voice “Ho Ridlon' Ho, Ridlon'” until 
someone heard him and called me to the door, and we i^ould go for a dnve 
On one such occasion I asked “To what one thing more than any other do you 
attnbute your great success as a surgeon’” Without hesitatmg an mstant he 
rephed “More to what I don’t know than what I do knon ” I asked him to 
explam just what he meant He said “I have ne\er been much of a reader, 
and so have not known what other men have tned to do and have failed m domg 
If a problem presented, I did what I thought it best to do, and have usuplly 
succeeded But if I had known that good men had tned to do the thin g and had 
failed, I probably would have not made the attempt, or would have failed from 
lack of self-confidence ” This self-estimate may well be kept in min d -when 
considenng the notable madents throughout his whole life It esplains many 
thmgs, and softens the sharp fines of our cntiasm 

Lewis Albert Sajne was bom m Battle Hill (now Madison), jMorns Countj', 
New Jersey, on February 29, 1820 He died m New York City on September 21, 
1900 His father, Archibald Sayre, was a farmer His grandfather, Ephraim 

385 
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S*yrt, WBs 1. quiitennuter In the Revrdutiontiy Atmy Altet the iWK oi bh 
fither Lewi) was aent u a hay of nine or ten years to Lads|too Eentw^ to 
be educated by hia uncle David A- Sayre, the ptinopal twnlM ’ of torn, 
^bo had DO children of ha own HU ancle was a jJIm- of the Presbyterhn 
ch\irch and reiy desirous to have Lewu study for tie ministry But when the 
boy graduated froin the Transylvania Doivrrsfty (Lolngton, Kentwiy) b 
1839 he Insiited upon the atudy of medldiie, esme to New Yoit, and with fitllc 
from Dude David, graduated from the College of Phvsicfata and Sorie«tt 
(New YodO in He waa prosector to the profeasoc of surgery for aboct ten 
yeara. In 1853 he was appointed sui gc ou to Beflevua Hospital and, b 1859 to 
Chanty Hotpftai He was one of the most active of the founden of Befieroe 
Hospital Medical College, and bccatne professor of orthopedic sorgciy and 
fractures and luiatkms, later dedgnated as that of orthopeific sorg eiy When 
the CoDege was united with the New York OnivOTity In 1898 hehecsjne emtrrtn* 
professtR* of OTthopetfic surgery of the consohdated He was one of the 

founderi of the New kork Academy of Medidne the New York Patheloflcal 
Society and the A meri ca n Medical AsaociatlocL, ol which he was prafdat is 
18S0 

It was m 1S85 that the Asterican Medical Assoostko divorad from mmbes 
ship the New York State hledicil Sodety for ethkal ( /«rtriBilripg wuh 

homeopaths) deepite the valiant efforts of Dr Sayre. At that tin^e New kork 
Qty had many eminent consoitants wUle the rest of the country had rtU 
tively few and the great men of New York refused to submit to the of 

the dkago group Sayre was great enough to do as be liked lesser nica 
wlihed to abrogate a law that they were unwilUsg to obey 

In i860, Fetus ruki Wood was elected mayor of New York City for the third 
tlnv He summoned Dr Sayre to his office and offered Htb ir r of two medical 
positions at Ms dapoasL Dr Sayre reminded him th*t he was of the opposite 
political party had opposed Wood s election, and would always oppose him. 
Wood rejiied that that had no bearing on the appoinlnrent. One podUon carrwd 
quite a large salary and on^ routine duties the sslary of the other was shoot 
half u much. Dr Ssyte chow the latter that of reeident physiefan to the Qty 
of New York, became it offered opportunity to attack aaaitaiy evils. He coo- 
tinoed to bold tHs podtioQ under the three wicceedmg mayors. He Improved 
strett-dcaning, the sewerage system, the tmaU-pox dtoatkm, and tenanent 
borne ewfls. He demonstrated the fact, not then accepted that chsleta b a 
contogioos not urcicly an epidemic, dbease, and hcoCT amenable to proper 
—jjrantiDo precautions, and dema tided that the Federal Govta nm ent be 
j^aporuaile for the protecticrQ of the entire nation 

In 187 X Dr Sayre vidled Europe and received many hooon and bo went 
tgrin In 1877 as a delegitc from the American Medical Association to the British 
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Medical Congress, and again received much honor He is credited vith the 
invention of the u\’ulatome, a club-foot shoe, a scrotal clamp, the flexible probe, 
an unproved tracheotomy tube, a periosteal elevator, a suspension apparatus, 
the plaster-of-Pans jacket (and Juiymast) for the treatment of Pott’s disease, a 
traction splmt for hip disease, and splints for the treatment of other tuberculous 
jomts As to the “Sayre suspension apparatus,” still appealing as such in surgical 
instrument makers’ catalogues, he had a lengthy controversy as to pnonty vith 
Dr Benjamm Lee, of PhQadelphia, and finally admitted Lee’s pnont}', neither 
of them knoviing that the same apparatus bad been used by Hippocrates 400 
years b c Doubtless both he and Lee devised the same apparatus As to the 
traction splmt for hip disease. Dr Henry G Davis ongmated the idea of elastic 
traction by a splmt that permitted the patient to walk Sajne made an improved 
splmt But today none of the apparatuses are m use as Dr Satire used them 
This should m no way be construed as a reflection on their author, for not one 
surgeon in a thousand knows how properly to “set” a Pott’s fracture, havung 
forgotten, or never heard of the method recommended by Peraval Pott two 
hundred years ago Any surgeon who does one good new thing that remains 
a good thing for as long as twice his hfe-time is a rare man 
Dr Sayre was the first to exase any considerable number of tuberculous hips 
He did his first exasion m 1854 For the ten year penod 1859-1868, he excised 
29, for the ten year penod 1869-1878, he exased 40, for the ten year penod 
1879-1888, he exased 3 After that time, none This illustrates the greatness of 
the man To be able to learn from his own work what not to do 


WTien I last called on Dr Sajre he was rechnmg on a couch m his dimng-room, 
cnppled with arthnPs m both knees, while the boys, Lewis and Reggy, were 
carmg for the patients m the office across the hall He struggled to his feet and 
took two or three steps to reach the box of cigars, and then back agam, mean- 
while urgmg me never to get a carnage but to walk 


In 1849, mamed Miss Eliza Ann Hall, daughter of Charles Henrj' HaU, of 
New York City, who had much to do with the dev^elopment of that part of the 
city called Harlem AH her life Mrs Sayre smcerely beheved that her husband 


could do no wrong To them were bom Mary HaU, Charles H H , Lewis HaU, 
and Regmald H AU the sons were graduates m medicme Charles died (by 
acadent) before I knew the family Lewis and Regmald were emment practi- 
tioners of orthopedic surgery They were my fnends They are dead Only 
Miss Mary remains In writing this short sketch of her father, I owe much to 
her for personal letters, for a reprmt from Leshe’s History of Greater New York, 
and for the picture here pnnted It shows Doctor Sajre m his lusty manhood — 
at his verj" best — a great man, with a great heart that held no drop of gaU It 
was aU sweetness Johk Rmco.v 
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Sayrt, was a quirtenD*5t« la the RerolotlonaTy Army After the death ol Us 
father Lewis was sent u a boy of mne or ten years to Lermgtoo, Kartady to 
be educated by his unde, DstM A. Sayre, the prindpxl banter of that toat, 
who had no children of his own Hit oncb wu a pfllar of the Picibjtetlu 
chutdi and very dedrom to hare Lewis ttndy for the mirditiy But when tie 
boy graduated from the Trans3?branla University (Lexington, Kentucky) ni 
1839 he insisted upon the study of medidne came to New tort, and with Eole 
help from Uncle David, graduated from the College of Pfayndam and Suigecea 
(New York) In 184a Ho sras prosector to the professor of surgety for abool toi 
years. In 1853 be was sppotnted so i gco D to Bellevue. Uospltsl, stkI, In 1839, to 
Charity HospltaL He wsa one ol the moat active of the fonndHS ol Beflcroc 
Hospital Mescal College, and became professor of orthopeific tuigery ind 
Itactuies and Inxatlons, later designated as that of orthopedic sur g er y When 
the Ccdlege was united with the New AorkUnlvenaty in 189S be became emeilta* 
profenot of ortbopetfic furgety of the cooscdidated schools. He was one of the 
foimden of the New York Aratdeniy of Medicine, the New York Pitbologiai 
SocKty and the American Ucdical Assodatk«, of which he was pcc 4 iknt in 
i&So. 

It was in 1885 that the Amezkan Me£cal Amodatkei divortxd from monher 
«hlp the New York Stale Medical Sodety for ethlai inhdebty (ctsaoUlng with 
hocteop a ths) despite the vallaat tfioits od Dr Sayre. At that ti™ New koik 
Qty had many erntnent consultants nhSU the rest of the criastiy bad tda 
thndyfew and the greatrocn of New koik refused to submit to the iflctahcft oi 
the Chicago group. Sayre was great cnou^ to do as he liked lesecr men 
wished to abrogate a law that th^ wot mjwflfing to obey 

In 1860, Fernando Wood was elected mayor of New \ otk City to the third 
tirTu> He smnroooed Dr Sayre to hb office snd ofiered either of two roefficsl 
at hh di^MaaL Dr Sayre reminded him that be was of the opposHe 
poUtkal party had oppoaed Woods deetkm, snd would always opp«e hlm- 
Wood re^cd that that had no beadni on the appointmenL One podtkm carded 
quite a large salary and onlv routine duties the mlary of the other was shoot 
half as jonch. Dr Sayre cioac the latter that of rerident physician to the Qty 
of New York, becaaso It oSeted oj^jortunltv to attack lanltary evils. He con 
tinoed to bold thh podtiem under the three succetdiiig ma>T3ra He Improved 
jtrert-cleaning, the sewerage system, the small peu etuatiem and tenement 
home evfla He demonstrated the fact, not then accepted that cbcieTa U s 
coolagioua, not merely an epidemic, disease and hence amenable to proper 
quanmtlDe precautions, and demanded that the Federal Ciovernroent be bdd 
papomiblc for the protectloo of the entire oatiou 

In 1871 Dt Sayre vWted Europe and tectived many booors and be went 
again In 1B77 s* delegate from the American UedkaJ Asaooatwo to the British 
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mentar> one to BoeUcr’s book on the treatment of 
fractures Schnek realizes that man} men, however 
dexterous m routine fracture and orthopedic work, 
have faded la the proper appbcation of the non- 
padded cast It is for this reason that he has out- 
kned the descnption and illustrated the method 
from begmmng to end The book is translated from 
the German b> a man who has spent 2 }ears under 
the personal direction of Schnek 
In the Preface, Boehler emphasizes two constant 
requirements m the treatment of an} fracture, i e , 
good reduction and urunterrupted fixation until 
consohdation occurs Schnek enumerates the follow- 
mg factors in the cast fixation of a portion of the 
bod} , maintenance of a definite position of part of 
the bod} or extremities, ebmination of muscle pull, 
protection of the soft parts Schnek describes in de- 
tad the prepiaration of the bandages, the use of the 
plaster sphnt, and reinforcement or “reverse ” He 
emphasizes the danger of circulator} disturbances 
produced b} plaster of Pans and considers the sur- 
geon responsible for the patient from the time the 
cast IS apphed untd it is removed He cautions 
nurses and mtemes to be ev'erlastingl} on guard for 
signs and s}’mptoms of pressure such as changes m 
color, swelhng, mobdit}, disturbed sensation, and 
pam ^^^len untoward signs anse, the cast must be 
spht or removed 

WTien a wmdow is cut in a cast it should be re- 
placed m order to prev ent swelhng which the author 
calls “window oedema ” A perfectly fitting cast nev er 
causespam Schnek wamsagainstallowmgtbecastto 
set whde resUng on a hard surface because the weight 
causes an indentation which will result m pressure 
All fractures should be checked b} roentgeno- 
grams made immediately or soon after reduction 
\\ hen roentgenograms must penetrate the cast, the 
dosage should be mcreased 10 per cent and the expo- 
sure so per cent 

In answer to the frequent criticism concermng the 
hair, he states that the hair dies m about 3 weeks and 
pulls out easd} AMien the cast is removed the skin 
IS covered b} a new growth which is not adherent 
to the cast 

\11 correction of position of the limb should be 
accomplished before the plaster has set to av oid the 
formation of wrinkles on the inside 
The followmg few notes will illustrate the author’s 
attention to detail (i) the dorsum of the toes must 
remain uncovered to allow free movement and ob- 
serv’ations for orculatory changes, (2) the knee 
jomt should always be fixed in extension to prev ent 
atroph} of the quadriceps, (3) fractures should not 
be immobilized in an ov ercorrected position, (4) the 
operator himself should hold the leg whfle the assist- 
ant apphes the cast, (5) m hand casts there must 
be free extension and abduction of the thumb, and 
complete flexion at the fifth metacarpal phalangeal 
joint, (6) the proximal finger jomt should nev er be 
held m overextension, (7) the aeroplane sphnt of 
the stock \anet\ or of Cramer "wire is preferable to 
plaster cast to immobilize the shoulder 


Schnek behev es that \ olkmann’s ischaemic pals} 
IS due to compression of the brachial arter} and v em 
b} the low er jagged edge of the proximal fragment 
in a supracond}lar fracture near the elbow He 
advnses reduction wath longitudinal traction on the 
humerus vnth the elbow at right angle He discusses 
the proper position of the retention in cases of flat- 
foot 

The illustrations are well chosen and executed 
The reader must be chantable in reading the transla- 
tion Regardless of whether the surgeon emplo}^ the 
non-padded cast or not, there is so much good 
information in this book that it is well worth reachng 
Ever} general, industnal, and, orthopedic surgeon 
should read this book. Phtlip Lewts 


T he presentation’ bv Schmorl and Junghanns of 
the pathological and roentgenological anatom} of 
diseases, deformities, and anomahes of the spinal 
column wfll take first rank in the hterature pertam- 
ing to this subject The observations and opmions 
set forth are based on the findmgs m 10,000 spinal 
columns remov ed at necrops} , and the matenal is 
presented m such a manner as to leave no doubt 
concerning its scientific merits Throughout the text 
the illustrations of gross sections of the spme are 
accompamed by roentgenograms of the same spea- 
mens The illustrations are admirably reproduced 
with a uniform clant}- which leav es little doubt as 
to the findings m each case 

In the discussion of the development of the verte- 
bral body, Schmorl bnngs out some new facts 
particularlv concermng his conception of the “so 
called” vertebral epiphyais He emphasizes that 
unlike other epiphj'ses the} do not add length to the 
vertebral growth and therefore should not be called 
epiph}-ses These really dev clop m the mterv ertebral 
discs and later fuse with the vertebral bodies Their 
presence as related to disease or trauma is frequently 
referred to in the text. 

In the discussion concerning the mterv ertebral 
discs there is presented a comprehensiv e summary 
of Schmorl’s ideas regarding the nucleus pulposus and 
annulus fibrosis These ideas have already gamed 
widespread recognition but hav e not heretofore been 
so clearly and completely set forth Variation of the 
nucleus pulposus in normal and pathological states 
is fuUv discussed. The author states that chnicaU} 
their importance may not be great but from the 
standpoint of traumatic condition they should be 
recognized 

The section pertaimng to lumbosacral lesions will 
be of great mterest to those interested m the prob- 
lem of “Backache ” The author distmguishes tnfe 
spondylolisthesis, where forward displacement re- 
sults from a solution of contmmty of the pedicles or 
lammai, from pseudospond} lohsthesis, where there 
may be a forward displacement due to an elongation 


iFoKSCTSjrn; AVI dem Gzbtoi; dei ROvtcea-vtsahlea Edited 
bj-Rrof m Grashty Smnol 43 Die ceiende evD rXA-siE WoBEE- 
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T he Practitipnm LUrtfj if UtdicUti atU 5«r* 
foV b a Mriet of 1 1 boou d^CDcd br {tt fcQtlMT 
Gcttrjt Bhmtf u & ’wotUo^ Ebmj icrr Um pb^il 
dan vxd corfcon. Di B[omei»Utatbattliei&u>{D 
tCDCTtl praOlce U cMued with ptriodkal Bteratar* 
aitd rrrbwa. Tcit »oki jttnr larfw aod the 
lyttems iDctUdne bdsg •eUom rtrbetL thtr 
qnlchly andergo a t kgm efatlra mrtttootphoab ' 
The author fwb that than U a naed (or a work 
CDTCxtng tfaa entln £aVl of ettdeaTor in practical 
mrdldne and tur i ery great palm hara bm 
to Include cvai^ caamnii, and hr thorcuh 
fodczlsg, take the znatcrhU qnlcxl^ avauah^ The 
ma)0Tit7 of the cootribotoci an emo, acUdcd 
became the^ axe abreaat ot the npld chao^ being 
mack in the act of beahng today TUa tnaiarlal ttaa 
b» airanged to that reterencE to a panlcfilar 
point bean axtd when bfb&ocraptda an dno thrr 
contain rtferencet to ootstanotof artlda.^ 

The fixH Toinme contatcii 171 pagea of wed 
printed material wUch aerrea u an littroducliaa to 
the Tofainaa to foILov Ihe author (tarea that the 
c hVi pcopoae of tbb Tohme ia to pot Into the handa 
of the pnctitloaar the moaxta ol ertentathtg hbn«rit 
in the nlartcriahba which axbt between abem 
tad tie art of medictBe. The dot 675 paga an used 
to pceaent anatooty u fax aa fnaaftib (ron tba 
..j— , t .-J n gCe«t ctandpwt. mphatmag the benilag 
of TixioQa axutomkal obamraHooi oe cfifdcai nedt 
doe and aargny " For esampk, the fim chapter of 
to pagea b glren to “BodOy hlthorittatWis In the 
fj»W nl T^bryijoyT " TheWanca of tha aertion b 
dren to bdef pratScal lUtemenu 00 genena amt 
gm with voeOent aoetoetk dnatiacloea taken 
iuwdr (rcm r®od texts on anatomy 

aeomo half of woloine i b glren to aimilar 
with “emphak* open tharofat* bearing 

00 the actual practlaa of medidn*. ThefimehapteT 

of tWa aeedoB (Chapter -riSi b firen to TTwadltv In 
BdatiOB to Practical lledldoa and tte author 
write* the Mxt chapter or 0®e^ CW^tlom 

C<»o»rab* the Rdatkm of CooJUmk* to Dbeaae 

<» *Energ*idc*, Dbtejto aod m 
UboU.?Mirtb« with aectk m or t he dreola^ 

awloei, ^ Wdoeya, 

cad W and other mterwtfng togto 

ItaeU 

and bborttorr exajrdnatlooa In dfa^l 

Uoortt.1 

yWl ti 

-Tr*^ 


and DwtruacBU of P rtdafao In DkgaebL Tk 
acctloQ of j6o pagea 00 the blood Thoeai E 
Bachman b wtb arranged and It b hfl eace^ la 
acne ai a peaetkii inanoaL The {Umlntima wt 
moatly new OQO br Miaa FVittL Another t awfl wc 
tie*} CO the blood appcaa moch bter In lha vihne 
A aeclioa b g(*cn to pnctlcal tedndqa* cf dap* 
tk pathdofictl eitawlfietkiea. Ore haa dfedwi^ 
pera are Jreo to the lechnltiue of ha cOTcey « 
and ♦mmTTTtr4rtgtr»l In th* fiigB*Wi ■ 

lolcctloa dbeaar* and aUexCT St*rd »_™ 
write on the endocrinopalile* aad J a*** * 
metafariaai. A aetraxate aetlion h gfr** to 
•code and brondwacoplc (tody Section* cn hmatr 
ana eoxnlnetkrti 00 aH of the 
ryatera of the body enmpebe the laulung « t* 
volnroe. M Ilucatai » «*» 

'^IfE two yol uioaa of firm* 

A Ch/a^yifde* wdttea by J Uabocm*t omtDb 
toraa IT of thb trtenam wwt. Part t •* 
akh lie kii^ of tia nMor mrmh^ "?2l2i 
•Balocatkea treomalk tealona of tba 
lb*, neecibjim u u lalooa of lha Wcod 
and wma. Th# wwk 1041 w ea ax “ 
amUdam undcrUklBg. iplentOdly deab- r»p^ 
larly wtiJ wdliBi up and IDmtrttad u* " ®**' 
dow OB Iran urea and dbloatloo*. 
lie wort ia u oottplela and u ti«e^ ”.*V 
reoai pobOolloB dealing with that 
These U parha;a an adranugt irora a fidaOT 
point 001 tolhnli th# wort to bittam u« 
tionaaiooe bet to lid«b iH of the leak** RJ®" 
to nudic th* wiwk mo** coeaprabenafTa. Thlaret** 
coolaln* <Aj pagea of Uit and 85J Illo> tT*|w **- , 
Part ia drroted to tia lower extreofoe* aao 
(oDow* namiliHj the —m* acbema ai Fart !• 

The wwk ihoold ntakt a particnlax appaal^to t* 
•urgeoa Inl created la tTwaasiitic aujgti ? *• 
the onhopediaX To the general aaTcec® *®“ ^ 
p*»al praeihioawr tia work could well rerre ** • 
reference text GEonosc IluxtB*- 

AT the tcridaat iloafiltal b Sienna abotf *1* 
^ real* ago Boahirr miiod}«d tha ao called BOfr 
padded Ptria cart b tba treatment « 

■racturt*. Thw caat w*a appHed for frartireJ *•■ 
dWoeatioM whi«i t»d redoced under 1^ 

enaw t b arta tod according to the method 

byhla. Dr Sefanek, iba authre of the book wik^ 

berewfth rerkwed,* haa been firtt b tw 

wwet £ot aerreral year* and thb book la a compb- 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Twenty-Second Annxjad Session 

ST LOUIS, OCTOBER 17-21, 1932 


OFFICERS 

Allen B Kan'atol, Chicago, Prestdcnt Franklin H Martin, Chicago, Dircclor-GcncraJ 
Frederic A Beslei, Waukegan, Treasurer 

Eldeidge L Eliason, Philadelphia, Vicc-Prestdent Ross ilnxAE, Ottawa, Canada, Vw-Prcsxdent 

OFFICERS ELECT 

J Bentlei Squier, New York, President 

W Eduard Galixe, Toronto, Vice-President C Gordon Heyd, New York, Vice-President 


BOARD OF REGENTS 


George W Crile, Cleveland, Chairman 


Irito Abell, LoiusiiIIe 
GAB Addy, St John 
Walter W Chipjian, Montreal 
John M T Finney, Baltimore 
Robert B Greenodgh, Boston 
John E Jennings, Brooklyn 
Allen B Ranavel, Chicago 

J Bentley 


Franklin H Martin, Chicago 
Charles H Mayo, Rochester 
R E McKechnie, Vancouier 
C Jeer Mtt.t.er, New Orleans 
George P Muller, Philadelphia 
Richard R Sihth, Grand Rapids 
Ernst A Soioier, Portland 
New York 





AMERICAN COLLEGE OF SURGEONS 


PREmilNARY PROGRAM FOR THE ST LOUIS 
CLINICAL CONGRESS 


A PRELIillNARY ptogram of the clinics 
and demonstrations to be gi\en in the 
hospitals and medical schools of St Louis 
dunng the tn entj -second annual Clmical Con- 
gress of the Amencan College of Surgeons, Octo- 
ber 17-21, prepared under the supemsion of the 
Committee on Arrangements, will be found m 
the followmg pages The surgeons of St. Louis 
are p lannin g to pronde a complete showmg of the 
surgical activities of their atj', vnth its ts\o splen- 
did medical schools and many fine large hos- 
pitals, for the entertainment of the Fellows of 
the College and their guests Dunng the weeks 
preceding the Congress the hospital schedules 
are to be stiU further revised and amplified, so 
that m its final form, as it will appear in the 
October issue of StJEGEfiv, GyiNi;colog\ and 
Obstetrics, the program wiU present a more 
completely detailed sdiedule of the clmical isork 
to be demonstrated 

It wiU be noted that dimes are scheduled for 
the afternoon of Mondaj", October 17, beginiung 
at 2 o’clock, and for the mommgs and afternoons 
of each of the four follovnng days and that the 
program mcludes operative cbnics and demon- 
strations m all branches of surgery — general 
surgery% gynecology, obstetnes, orthopedics, urol- 
ogY) proctology, ophthalmology, otolaryngology, 
etc 

The duucal program as published at this time 
IS merely an outhne or basis for the final program 
Dunng the Congress the dimcal program will be 
published dady m the form of bulletins prom- 
mently displayed on large bulletm boards at 
headquarters at the Jefferson Hotel These 
bulletins will be posted each afternoon showmg 
m complete detail the duucs to be given on the 
following day The same matenal wall be pub- 
lished m prmted form m the Daily Bulletin and 
distnbuted to the visiting surgeons early each 
mormng 

The clmical program presented by the St. 
Louis surgeons will pronde man y speaal features 
mcludmg (i) demonstrations of modem methods 
in the treatment of fractures at several of the 
hospitals where plans have been made for a com- 


prehensive showmg of the methods used and the 
results obtamed m the treatment of fractures, 
w'hich forms so large a part of surgical work in 
large cities and mdustnal centers, (2) demon- 
strations of the treatment of cancer by surgery, 
radium and X-ray, (3) rehabflitation by surgery 
and physiotherapy of patients mjured in in- 
dustrial and automobile acadents, etc , (4) sur- 
gical research and evpenment 

An e.vtensive program of surgical film contn- 
butions will be presented mcludmg the newest 
films, both sound and silent, to be shown dady' in 
the ballroom of the Statler Hotel 

Among the distmguished visitors from abroad 
who will attend the Clmical Congress and par- 
tiapate m its actimties are Sir William I De- 
Courcy WTieeler, past-president of the Royal 
College of Surgeons of Ireland, Sir George Lendial 
Cheatle, consultmg surgeon, King’s College Hos- 
pital, London, Dr Jos6 Goyanes, professor of 
surgery' m the National Academy’ of Medicme of 
Madrid, Spam, and president of the Soaety of 
Surgeons of Madnd 

The annual meetmg of the Amencan College of 
Surgeons wuU be held m the ballroom of the 
Jefferson Hotel on Thursday afternoon, begmnmg 
at I 30, for the reception of reports of officers and 
standmg committees and for the election of 
officers, regents and goiemors 

EVENING MEETINGS 

The Executive Comnuttee of the Clmical Con- 
gress has prepared programs for a senes of five 
evenmg meetmgs as presented m the following 
pages At the presidential meeting on Monday 
evenmg m the baUroom of the Jefferson Hotel 
followmg the mtroduction of distmguished guests, 
the president-elect. Dr J Bentley Sqmer, of New 
York, will be maugurated and dehver the annual 
address This will be followed by the annual 
John B lilurphy oration m surgery delivered by 
Sur WiUiam I DeCourcy WTieeler, of Dublm, 
Ireland On Tuesday, Wednesday and Thursday 
evenmgs at meetings m the ballroom of the 
Jefferson Hotel papers on v'anous surgical sub- 
jects of present-day mterest will be presented and 
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Greetings from the President-Elect J Bentlxs Squieu, 
M D , New York 

Report ot the Fifteenth Annual Hospital StandardizaUon 
Survey and Announcement of 1932 List of Approted 
Hospitals FEA^■KU^ H. Martin, M H , Chicago 
The Standardized Hospital as a Medical Education Center 
for the Commumtj Profession Allen B Eanaixl, 
if D , Chicago 

Discussion Horace J M nrrACRE, D , Tacoma, ll ash 
Medical and Hospital Economics Daniel Crosby, hi D , 
Oakland, Cam 

Discussion Frederic A Besley, jM D , Waukegan, IlL 
How the Hospital hlanagement and Medical Stafi Can 
Co-operate in Reducing Mortality Rate of Appendia- 
tis. John 0 Bower, M D , Philadelphia. 

Discussion. George David Stewart, M D , New Y'ork 
Ovj’gen Therapy m Hospitals, Eqmpment and Manage- 
ment of Service. WiLLiAii Thalhisier, M D , Chicago 
Discussion George W Ceux, M D , Cleveland 

Monday — 2 00 -j 00 Tii — Ballroom, Jc^erson Ilotel 
Pertinent Prohlems ASecting Hospitals and Their Solu- 
tion — From a Nation-MTde Survey E Muriel 
Anscosibe, R.N , St Louis 

DiscussioiL W Hamilton Craweord, Hattiesburg, Miss. 
Economic Conditions as Affectmg Canadian Hospitals and 
How These Are Bemg hlet. Arthur J Swanson, 
Toronto 

Discussion Ross Millar, hi D , Ottawa, Canada 
Co-operation of Hospital Boards and Hospital Executiies 
with hledical Staffs m the Diagnosis and Treatment 
of Cancer Burton J Lee, hi D , New York. 
Discussion Bowman C Crowell, hi D , Chicago 
Fusing the Tnple Wewpomts on Nursing — Doctors’, 
Nurses’, and Hospital Executives’ hlARY hi 
Roberts, R N , New YorL 

hfinunum Standards for Schools of Nursing Rei Al- 
raON'SE hi Schwttalla, S j , Ph D , St. Louis 
Discussion J Dewey Lutes, Chicago 


Tutsday — 10 00 K.yL-12 30 PJL — Tullle Memorial 
Aiidtlorium 

Symposium — Efficiency and Economics as Apphed to 
The Climcal Laboratory J J hlooEE, hi D , Chicago 
The X-Ray Department. EnwARn H Skinnee, hi D , 
Kansas City, hlo 

The Physical Therapy Department. John S Coulter, 
M D , Chicago 

The Adniinistration of Aiuesthesia Joseph Me 
Nearn-et, hi D , Sl Louis 
The Ad minis tration of the Food Service Eugenia 
Shrader, St. Louis. 

The Handhng of Surgical Dressmgs and Supphes 
Sister Philoiiena, St Louis 
General Discussion opened by E E King, SL Loms 


Tuesday— 2 00 y 00 v si.— Tuttle Memorial 
Auditorium 

Round Table Conference Administrative, Professional, 
Economic, and Social Problems as Affecting Hospitals 
Conducted by R. C Bueeki, M D , hladison, WTs 


Tuesday— S 00 10 00 P M.—TuUle Memorial 
Aiidilonum 


Chairman’s Remarks Paul H. Fesler, Chicago 
Greetmgs from the Hospital Trustees ot St. Loins Aaron 
Waldheim, SL Louis 


Cnterm to be Observed in Selecting the Gosermng Bod 
of a Hospital CW hXuNCER, SLD , Valhalla, N \ 


Responsibihtj of the Gosemmg Body m Selecting the 
Superintendent C G Parnall, hi D , Rochester, 
N Y 

Removing Hospitals from the Influence of Politics Joh > 
\ hIcNAMARA, Chicago 

Discussion E P Hogan, M D , Birmingham, Ala 
How Hospital Trustees Can Keep Abreast with the ad- 
vances m Hospital Admmistration hlATTHEW O 
Folet, Chicago 

General Discussion opened by Rev R D S Putn'ey, SL 
Louis 

Wednesday — 10 00 A M -12 30 pel — TiiUlc Memorial 
Auditorium 

Handhng of Communicable Diseases m Connection with a 
General HospitaL Henry Rowland, Toronto 
Discussion alter C D Ktechnee, hi J) , SL Louis 
The Individual Doctor's Responsibihtj for Chmcal Rec- 
ords M alter F Cole, M D , Greensboro, N C 
Discussion Dewell Gann, Jr., hi D , Little Rock, Ark- 
The Value and Scope of Medical Social Service Work in the 
HospitaL Gp-ace Beals Ferguson, Sl Louis 
Discussion Robert E Nett, Iowa Citj, Iowa 
How the hledical Social Worker Can \ssist in the Present 
Economic Situation Ruth Lewis, SL Louis 
Discussion Beryl B An'scombe, R N , Kansas Citj, hlo 
The R 6 Ie ot the Social Worker m the Diagnosis and Treat- 
ment of Cancer Eleanor Coceerill, SL Loins 
Discussion Frane L Rector, hi D , Evanston, HL 
General Discussion opened bj B A Wilees, hi D , Cape 
Girardeau, hlo 

11 ednesday — 2 oo-j 00 p M. — Tuttle Memorial 
Auditorium 

Round Table Conference Administrative, Professional, 
Economic, and Social Problems as Affecting Hospitals 
Conducted by Robert Jolly, Houston 

Thursday — p 00-/2 00 AM and 2 00-3 00 Pts. 
Discussions and demonstrabons at SL Louis hospitals con- 
ducted by Robert Jolly, Houston, Texas, and hlAL- 
COLM T hlAcEACHERN, hi D , Chicago, assisted bj 
supermtendents and heads of departments of hospitals 
Organizabon of the hospital, orgamzabon charts, ad- 
mitting and discharging pabents, demonstrabon of 
complete procedure, problems associated with climcal 
records, complete record systems, accounting and 
bookkeepmg methods, simplified sjistems, nursing 
adminisbabon and nursing service, opp rating room 
management, detailed procedure in handhng major 
operabons, food servuce, various tj-pes of trays for 
general and special or therapeubc diet, management of 
obstetrical department, set-up for buth room, demon- 
sbabon of handling supphes, orgamzabon and manage- 
ment of a central supply room, preparedness for 
emergenaes m hospitals, demonstrabon of adimm- 
strabve conference 

ADVANCE REGISEELATION 

Attendance at the St Louis session vnll be 
limited to a number that can be comfortably 
accommodated at the clinics — the limit of attend- 
ance bemg based upon the result of a surv ey of the 
amphitheaters, operatmg rooms and laboratories 
m the hospitals and medical schools to determme 
their capaaty for accommodating \Tsitors It Tvill 
be necessary, therefore, for those who wish to 
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SURGERY GYNECOLOGY AND OBSTETRICS 


daoMcd by a □amber d ecolnent mjg e oi a of tbe 
United State*, Canada and EogUDd. 

Two meeting! of ipedal Interest to opbthal- 
mokglsta and otoUrngofo^ta will ^ held In 
tbe baBioom of tbe Statu Hotd on Tneaday aid 
Ibaradey erenlncs at whlcb man ol ontatandlng 
experience In these ipedaltle* wtO present papcri. 

Tbe i93> das! of nottidate! for Felknrihlp In 
the CoQ^ win be received at tbe anrutal coo- 
Tocatlon on Friday ercnlna, on which occaston 
Dr J Bentler Sotder of N« \ oek, will dellm 
tbe pretidcDl'i aodresi and Robert A. bfHUkan. 
director of tbe Norman Bridge Laboratory of 
Flmks of the CaUfomla losdtnte of Tecbnology 
wfll dellTcr tbe leilowsbip addres. 

Two iprdil oratkm are lodaded in the pro- 
gram (ij the annriil oratRn on fractgrea Dr 
PfaBip D WHsoc, of Harvard ilacflcal School and 
tbe Wasaebnaetts General Hocplul (a) an 
oration bv Dr Frederic A. Bealey fbalrman of 
tbe Boarn on Indoatrbd iletbdne and Trauoudlc 
So jger y dealing with tbe present and folnie 
actWtie! of ttdi department of tbe CoQcge work. 


tncrcnnrH: cAJcim. it cuiabu 


A tympoBiBn ^rtU onphnLce (be 

cnrabflily of cancer wQl be presented on Thutaday 
aherDooA at i *30 in tbe ballroom d tbe Jdleoon 
Hotel immofiately toDowinn the aimaal meering 
Brid definite sommarka of five^yvu cancer cmea 
will be presented by a gTonp of dbkiam who have 
tr^rU n ^)eclal study of cannw and tbe varkraa 
ftxma treatment Throogh tbe Committee on 
tbe Treatment of Malknant Dlaeaaea, under the 
rv^lr^.rxMp of Dr Robert B Greeoongb, tbe 
Colkge b In a poalttai to report many five year 
fencer cures. If adtStlonal caaei can bo recorded 
in the Uieeatnre aa proof that cancer fa cniaUo ll 
will be advantageooa to tbe profcBlon and will 
Ufwl great enconiagcnient to tbe pnbUc by Iid- 
r«*iM upon both groqp* the fanportance of 
^y and periodic advice baaed on acetrrate 
dfafTMifa- 


ccuDnnfTtT HiAiTn icurairo 
The people of St Looia ncMiy ffW l» 
fivtn miepportnnity to bear an unoa^y^tw 
^^^mTbrief Iratmcrive talka d«l^ 
bealtb and boapital mattera at a 

^^tjKed phyakfuTa^ ainteoca and lced» fa 
Iran raiim ''' 

ii 


and motion pictures. Tbe progno bdala tk 
presentation of a him 00 acme Tf'viirWli 
created eapecfaJhr for eiblblllon to Uy aatSetm. 


HKADQCArma 


Gaual beadgoartm for tbe C 3 ifrVa 1 CagToi 
will be cstablfabed at tbe Jeflecaon Bot^ud 
and Locust ttieeti, where tbe balinxo, Ciykil 
and Ivory roomi and foyeca adjacent thereto v 
tbe and ■‘rr^ flocn fave bea re 

lerved for tbe eidoalve nae of tbe Congfea tee 
adeasUbc meetlnfa, confereocei, regfatnti* of 
ticket bnreaaa, bulletin boards, ewarthr efica, 
adcntific and technical exbibftiooa. etc Tbe laB- 
roepL of the Statler HotcL at WnMnftfw andgtb 
ati ce tj , wDl be atfliied dailT for fl® 
and acwndfic KSidooa on Toesday and TknahT 


An Inter raa l n g feature at beadqoarteo vil he 
tbe Technical Exhibition for which ipaci baa bets 
1 t a med 00 the memnine floor mdadiDg ik 
Cryital and Ivory roeena and large foyan idjj 
cent tbereta Tnero will be repiesealed fa 
eihibftloD the maunifactsTesa of 

fastratnenta, X>ray apparatoa, epoatfag ro« 
Uehu, hospital apparatia and tap^iita a y 
Uftttirts, bandages, pbaimaceatksfa P*^ 
UabeiB a medkal booki, etc. 


HOamAL BtAjnuaifliAtioJt comimw* 

For the fifteenth aannal boapital standard^ 
tion conference cd tbe CoUcce, ta interotW 
program of papers, round tatw coofciwicEa and 
practical A*TTMTrt^^ tlfin« with ma^ of 

the probUma related to tbe boapital jtaitdan^ 
tloo prognuD of the Collece baa bear wep*™!- 
Tbe cooleraiCB opens on Idooday moniinc d m 
o dock In tbe ballroom cJ tbe JcCenoo Hcfd- 
On Tuesday mnrTrliw aftenuon aitd evenioc 
seaalcaa wfll be bdd fa tl^ ToUk Meiocaial 
AocS tori urn directly acroat T-r-rrfjt Street from Ik 
boteL Tbe Ksakos on Wednesday morafag and 
aftennoQ wfll be beid fa tbe Aoditoriam. 
On Thniaday a aeries of ptacdcaJ danonatiatko* 
wfS be gj r*a la certrii (k tie Sc. Look iwapf kfa. 

Tbe program foe thU annnjl conference b*s 
been ipedally pianned to Interest aargeona, fa»- 
pftal trosteca, cxccuttvca, noriei, etc- and tk 
toDe ge e xt ends an Invitation to attfM this con- 
ferenca to all penooi liiterwted In the fawpital 
field. 


XJt /rje j —BAmm, Jijnm i7<ad 
AitMB-r^VTR^LD CUac« Prwtdeat. AnwricM 

iU) StlAtk 
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SYMPOSIA 

TREATMENT OF FRACTURES 
Wednesday, 2 30 p m — Ballroom, Jefferson Hotel 

T he subject of fractures is one of perennial interest to the practicing phjsician and 
surgeon, and has an economic importance that is scarcely appreaated The College has 
a committee under the chairmanship of Dr Charles L Scudder nhich has been worLmg 
since 1922 to impro\e the treatment of fractures on this contment Correct methods apphed 
early after occurrence of the fracture anil secure optimum results Education of the lait> 
on the subject of fractures, as vrell as the education of the medical student and the practi- 
tioner m his early years, has formed one of the objectives of this comimttee An mcrease 
m the number and compleaty of fractures is a penalty of mechanical progress and makes 
mcumbent upon the profession adequate preparation to meet this unfortunate situation 
The College has taken cognizance of this situation and a symposium on fractures has 
been prepared as an important phase of this Clmical Congress Fractures of mdindual bones 
will be (hscussed from the standpomts of diagnosis and treatment by^ members of the Com- 
imttee on Fractures and other leaders m this field The educational nMuc of this SNunposium 
will be measured by^ its subsequent eSect in the dimmution of the penod of disabihty and 
the mcrease in the completeness of restoration of function of those who suffer from fractures 

TEACHING OF SURGERY AND THE SURGICAL SPECIALTIES 
Wednesday, 2 jo p in — Jefferson Hold 

B ELIEVING that an excellent opportumty exists to arn\e at a plan for the teachmg 
of surgery' which will be possible and satisfactory , a committee has been appomted by 
the Amencan College of Surgeons to study undergraduate, graduate, and postgraduate 
teachmg of surgery' and the surgical specialties The members of the comimttee are Dr 
Fred C 21 apffe, Chairman, Dr Effiott C Cutler, Dr Inmg S Cutter, Dr George J Heuer, 
Dr Alexander R Munroe, and Dr Allen O T\Tupple 

A number of ermnent teachers and chmcians of the Umted States and Canada hare 
been asked to partiapate m a symposium on the subject to be presented on Wednesday' after- 
noon Meanuhile, the committee is sohcitmg the opmions of chiefs or heads of surgical 
departments m the undergraduate, graduate, and postgraduate medical schools Based on 
these opimons, there will be formulated for consideration an outhne of approved courses 
m surgery and the specialties that may be used m buildmg courses m mdindual schools 
This IS not an effort to standardize the teaching of surgery or the specialties The re- 
ports will emphasize nhat the teachers of these subjects beheve to be the best means of 
imparting fundamental prmciples, and of laymg a sound foundation for future development 
It IS the underlymg desue to arrive at the best and most effective trauung of the surgeon 
and the specialist of the future 

INDUSTRLAL MEDICLNE AND TRAUALATIC SURGERY 
Friday, 2 30 p m — Ballroom, Jefferson Hold 

T he care of the mjured man ranks in importance with the care of those uho are dis- 
abled through disease Safety measures for the prevention of mjury har e been widely 
adopted by mdustry', but adequate organization for the care of those who do become ill 
or mjured has not been pronded m all mdustnes The College has conducted m\ estigations 
and surreys m large areas of the Umted States to ascertain present medical conditions m 
mdustry and to inform employ ers of adequate methods Some of the results of these sum eys 
will be presented by the investigators at this symposium, which will be held under the 
auspices of the Board on Industnal Aledicme and Traumatic Surgery, of which Dr Fredenc 
A Lesley is Chairman Other subjects of importance m industrial medicme and m trauma- 
tic surgery m mdustry and m the non-mdustnal world will be included 
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SYMPOSIA 

TREATMENT OF FRACTURES 
Wednesday, 2 30 p m — Ballroom, Jefferson Hotel 

T he subject of fractures is one of perennial interest to the practicing phjsician and 
surgeon, and has an economic importance that is scarcely appreaated The College has 
a committee under the chairmanship of Dr Charles L Scudder -which has been Trorkmg 
smce 1922 to improve the treatment of fractures on t h is contment Correct methods apphed 
early after occurrence of the fracture will secure optimum results Education of the laity 
on the subject of fractures, as well as the education of the medical student and the pracU- 
Uoner m his early years, has formed one of the objectives of this committee An mcrease 
m the number and complexity of fractures is a penalty of mechamcal progress and makes 
mcumbent upon the profession adequate preparation to meet this unfortunate situation 
The College has taken cognizance of this situation and a symposium on fractures has 
been prepared as an important phase of this Chmcal Congress Fractures of mdivndual bones 
will be discussed from the standpomts of diagnosis and treatment by members of the Com- 
mittee on Fractures and other leaders m this field The educational value of this symposium 
will be measured by its subsequent effect m the diminution of the penod of disabihtv and 
the mcrease m the completeness of restoration of function of those who suffer from fractures 

TEACHING OF SURGERY AND THE SURGICAL SPECIALTIES 
Wednesday, 2 30 p in — Jefferson Hold 

B ELIEITNG that an excellent opportunity exists to arrive at a plan for the teachmg 
of surgery which will be possible and satisfactoty, a committee has been appomted bj 
the American College of Surgeons to study undergraduate, graduate, and postgraduate 
teaching of surgerj' and the surgical speaalties The members of the committee are Dr 
Fred C 2 ^pffe, Chairman, Dr Elhott C Cutler, Dr Irvmg S Cutter, Dr George J Heuer, 
Dr Alexander R Munroe, and Dr Allen O W^pple 

A number of emment teachers and chmcians of the Umted States and Canada have 
been asked to partiapate m a sjunposium on the subject to be presented on Wednesdav’ after- 
noon Meanwhile, the committee is sohcitmg the opmions of chiefs or heads of surgical 
departments m the vmdergraduate, graduate, and piostgraduate medical schools Based on 
these opmions, there will be formulated for consideration an outhne of approv'ed courses 
m surgery and the specialties that ma)' be used m bulldmg courses m mdividual schools 
This IS not an effort to standardize the teachmg of smgerj' or the specialties The re- 
ports wiU emphasize what the teachers of these subjects beheve to be the best means of 
impartmg fundamental prmaples, and of laying a sound foundation for future dev elopment 
It IS the underlymg desire to arrive at the best and most effective trammg of the surgeon 
and the speaalist of the future 

INDUSTRIAL MEDICINE AND TRAUIVL^TIC SURGERY 
Friday, 2 30 p m — Ballroom, Jefferson Hold 

T he care of the injured man ranks m importance with the care of those who are dis- 
abled through disease Safetj measures for the prevention of mjury have been -widelj 
adopted by mdustrj, but adequate organization for the care of those who do become dl 
or mjured has not been provided in all mdustnes The College has conducted mv-estigations 
and surv'eys m large areas of the Umted States to ascertam present medical conditions m 
industry and to mform employ ers of adequate methods Some of the results of these sun evs 
wiU be presented by the investigators at this svmposium, which -will be held imder the 
auspic^ of the Board on Industnal hlediane and Traumatic Surgery , of which Dr Fredenc 
A Besley is Chairman Other subjects of importance m mdustnal medicme and m trauma- 
tic surgery m mdustry and m the non-mdustnal world wiU be included 
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PRELIMINARY CLINICAL PROGRAJM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC 


WASHINGTON UNRTIRSITY JMEDICAL SCHOOL 


BARNES HOSPITAL 


E\AaTsA GsAHAii,!! B CLOPTO^,A O Fishek, G H. 
CoPHEE, W H Cole, Dk Allen, W R. Rainev, 

L Y Olch, R Eilian and P Hedibecker— g, dailj 
General surgical operations 

Ehnest Sachs and Roland M K r.r m^ie — g, daflj Neuro- 
logical surgery 

John R. Cahle, D K Rose, J H Saniord, Oreo J 
WiLHELin and V R Deanits — g, dailj Genito- 
unnar\ surgerj 

ViLRA'i P Blur, J B Broh’n and W G Hamu — g, daUj 
Oral and plastic surgerj 

J A Kel, Archer O’Retlll, J W Steiiari, T P 
Brookes and F A Jostes — g, dail> Orthopedic 
operations 

H S Crossen, OiTO H Schi\arz, F J Taussig, Q U 
Neivell, C D O’Keefe and R J Crossen — g, 
daflj Gynecological operations 

ST LOUIS NATERNTTY HOSPITAL 

OiTO H. Schwarz, G D Royston, F P JIcNailef, 

T K Brown and R Paddock — g, daflj Obstetncal 
operations. 

H. S Crossen, Orro H. Schwarz, G D Royston, Q U 
Newell, F P AIcNalley, O S Krebs, C D 
O'Keefe, T K Brown, C.R Wegner, R Paddock, 
R J Crossen, II A Roblee and J E Hobbs — 2, 
daily Demonstration of obstetncal and gj-necological 
cases and specimens, dimes on cancer of the uterus, 
stenlitj and electrocoagulation 

BARNES HOSPITAL, ST LOUIS CHILDREN'S 
HOSPITAL, MALLINCKRODT RADIO- 
LOGICAL INSTITUTE 
Clinical Demonstrations Dafly g and 2 
Ernest Sachs Cases of bram tumors. 

Roland Klestoe. Sjunpathectom) 

Ernest Sachs and Roland Kleyhie. Tngeminal neu- 
ralgia, 

Ernest Sachs and Cobb Pilchee. Pathology of brain 
tumors 

ViLRAY P Blair and J B Brown Caremoma about the 
month 

J B Brown Carcinoma of the larjiii. 

ViLRAY P Blair and I Y Olch, Pathologj of parotid 
tumors 

J R Caulk, (i) Transurethral prostatectomj , (a) use of 
the cautery punch with pathological studies of the 
remo\ ed tissue, 

D K Rose (i) The relationship of mtiacj-stic pressure 
to the formation of direrti^a of the bladder, (2) 
dmical apphcation of the cj-stometcr for measuring 
bladder pressures, (3) caremoma of the kidnej and 
hypernephroma 

H, L AYhite- Mechanism of urinarj excretion 
I Y Olch Pathologj of caremoma of the breast m re- 
lation to clinical features and mortahties. 

J Albert Key (i) Clinical and experimental obser\’a- 
tions on chrome arthritis, (2) mtemal derangements 
of the knee lomt, (3) treatment of osteomj^tis with 
bactenoadal omtment gauze. 


J Albert Key and Franklin Walton The effect of 
Y enous stasis on the healing of experimental fractures 
J Albert Key and Robert Moore. The effect of sjTn- 
pathectomy on the healing of bone and cartilage. 
Gloyer H. Copher, (r) The treatment of fractures of 
the forearm, {2) reduction of dislocation of the semi- 
lunar bone. 

Alexis Harthan'x The use of “combmed solution” m 
surgery 

R. C. McCahee. a studj of the cases of pjlonc stenosis 
in the St. Louis Children's Hospital 
J Bronfenbeenner. (i) Discussion on the use of tetanus 
antitosm, (2) dmiral apphcations of bactenophage. 
Robert Elyian The treatment of surgical shock with 
particular reference to the use of acacia solutions 
B ARRE.S R. Rainey Mmor surgical procedures about the 
anus and rectum. 

Gloykr H Copher. Surgical treatment of caremoma of 
the colon and rectum. 

H a Bulger and L Y Olch. Clmical and pathological 
manifestations of diseases of parathjTOid glands. 

A. D Care, Robert F Parker and Margaret Syiuh. 
The climcal and Mthological manifestations of tumors 
of the islands of Langerhans 

N A AS OMACK and E A Geahail The smgeij of hypo- 
gljeemia. 

E A Gryhasl Estimatmg the nsl in operations on the 
bfliarj tract. 

Sherwood Moore and Louis Aitken Technique of 
cholecystographj 

Sherd ood YIooee, Interpretation of cholecystograms. 
Deed Lutes The clmicM ssTidrome of coronaiy throm- 
bosis m relation to upper abdominal pain. 

Jcxius Ies'sen The ex-aiuabon of operatne nsk through 
a clmical studj of the circulation, 

H. L Ale-YANDee. Purpura m relation to abdommal pam 
D P Barr. Significance of pathological calcification 
D P Barr and Louis H Behrens Pituitarj gigantism 
and dwarfism 

D P Barr and Gloiee H. Copher. ililroj 's disease, 
elephantiasis and the Kondoleon operation 
Robert E\ ans ^lodem treatment of 6%’philis, espeaallj 
m relation to surgical problems 
ASiixtut H. Olyisted Clinical management of diabetic 
antenosderosis and gangrene. 

L Y Olch. Pathologj of the blood vessels of the extremi- 
ties in gangrene. 

Ralph Muckentttss. Dia^osis of funmis infections 
McKiu ilARRiOTT Altamins in rlimraT medicme 
Lawrence Thoupsos Value of the Schfllmg hemogram 
m the studj of acute surgical conditions 
J F Beedeck, The tuberculin test in the diagnosis of 
actiY-e tuberculous infection 
Dr. Lloyt) Anomahes of renal veins and artenes 
George D Williayis Anomahes of the recurrent larjTi- 
geal nerve with relation to the thjTxud ^and. 

E L Keyes, Te, (r) Anomahes of the superior laijmgeal 
ncTYe, (2) anomahes of the^mesentenc attachment 
with relation to \ohidus 

Sherwood Moore and Oscar Zink. The xulue and lum- 
taUons of X-ray therapj 
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Thursday 

Robert D Aixxasder — 9 Rectal surgerj 
Charles F Sherwtx— 9 Breast surgery 
Phtt.tp HOFFiiAjrs — 2 Orthopedic surgery 

Fnda\ 

WiLUAii Kerwtn — 9 GjTiecology 
^Y alter E ELes'n'erich — g General surgerj 

ST JOHN’S HOSPITAL 

idoitday 

Staff — 2 Drj dime, bone cases. A P Briggs Bone 
deidopment. A E Horivitz and C LtsTiEiiAN 
Parke’s disease Leo Will Fractures Joseph 
Pedefi X-ra> demonstration of bone cases 
W H Vogt and associates — 2 Obstetrical dime. 

T uesday 

BR.VNSFOED Lewis, G Carroll, Leo Bartels, C D 
PicKRELL, G H. K.OEKIG, J hL ScHArTYN and 
Robert F Hickey — 9 Urological operations. 

0 P J Falk and Anthovy Brekxai, — g Discussion of 
diagnostic and medical aspects of urological cases. 

Staff — 2 Dry dime, diseases of the lungs J L Marder 
Caremoma of lungs B hlchlAHON Abscess of lungs 
A McMahon Heart and lungs in surgical cases 
George Gats-ey Emp) etna 

11 ednesday 

L M Riordan, Percy H Swahlen, V elliau Vogt and 
hi Weis — 9 Gjmecological operations 
Staff — 9 General surgical operations W iLLiAii P Glen- 
NON Gall-bladder surgery J McHale DEA^ 
Stomach and intestinal operations I H Boeyiee 
A bdominal snigerj G T Gafn-ey Caremoma of 
the breast A. hIchlAHON and J J Hahhon’d Dis- 
cussion of diagnostic and medical aspects of these 
cases. 

A. P Munsch, J McH Dean, A McMahon, O P J 
Falk and L H Boeher — 2 Borderhne medical and 
surgical cases 

C H. NeILSON, F KrAYIER, J hIcFADDEN, W P Glen- 
NON and H N Allen — 2 Sjanposium on goiter 

Thursday 

Staff — g General surgical operations Braksford Leuts 
Urological operations Whuayi Vogt Gynecological 
operabons J McH Dean Stomach and intestinal 
operabons W P Glennon Goiter operabon W 
K McIntyre Rectal operabon E H. Bowdern 
Demonstrabon of anaesthesia methods and appa- 
ratus. A P Mtjssch and H. G Bristow Discussion 
of dia^osbc and medical aspects of these cases 
Staff — 2 Dry dime. J P Costello Diagnosis of acute 
abdominal condibons m children R Hytand Trau- 
mabc surgery J McFadden Neurological aspects 
of traumabc surgery W Gallagher Treatment of 
Yancose ulcers. O P J Falk and J J Hayiyiond 
Symposium on gallbladder diseases R Hylakd 
The acute surgical abdomen. 

Friday 

Staff — 9 General surgical operabons P H Swahlen 
and H. J Ri ngo Gj-necological operabons Wiillayi 
Gallagher ] Abdommal operabons. T R. Kennepy 
General surgery Fred Bailey Abdominal surgery 
A J Raeyidonck and R. F Barnes Discussion of 
diagnosbc and medical aspects of these cases. 

A A Werner — 2 Endocrine disturbance, 

William Vogt and J A Hardy — 2 Ectopic gestabon 
A E Horwitz — 2 Orthopedic surgery 


FIRMIN DESLOGE HOSPITAL 
Tuesday 

E A Doisy — 9 Ovarian extracts 

E L Shrader — 9 15 Theehn and o\anan extracts m 
coagulabon 

A A Wern'er — 9 30 The effect of theehn on castrates 

J B hIrrcHELL — 9 30 The acbon of theehn and thedol 
on fowl 

G O Broun and H L Lange — 10 10 TheeHn and 
OY anan extracts m epUeps} 

W D Collier — 10 30 The effect of thedm on the gemtal 
tract of the female white rat 

Wednesday 

Albert Runtz — 9 Autonormc nen ous s>’stem m relabon 
to surgery 

K Christiansen — 9 30 The autonormc nen ous system 
and speaal senses 

G O Broun and A P Briccs — 945 Studies m bfle 
pentombs. 

R. A Ktnsella — 10 30 Bacterial endocarditis 
Thursday 

A B Hertzyian and F E Frakke — 9 Demonstrabon 
and discussion of cerebral cmailabon 

John Auer — 943 Studies on the contraction of fibnn 
and fibrmoid substances 

A P Briggs — 10-03 Newer aspects of nephntis 

W H GErrnTH — to 35 Food consbtution m rdabon to 
food consumpbon (appebte) 

Friday 

Albert Kuntz — 9 Structural changes m the autonomic 
ganglia and ganghon cells associated mth certain 
diseases, 

Philip Katzyian — 9 30 Anterior pitmtary hormone 

M S Fleisher and L R Jones — 9 50 Scrum sickness 
in rabbits 

G O Broun and W F Holyies — 10 10 Studies on per- 
maous anffmia. 

MOUNT ST ROSE SANTTARIUil 
Tuesday 

Symposium on Jledical and Surgical Aspects 
of Pulmonary Tuberculosis 

C L Boislcntere — 9 Diagnosis of pulmonary tuber- 
culosis 

E H Kessler — 9 20 Roentgen findmgs in pulmonary 
tuberculosis 

Alphonse McMahon — 940 Differential diagnosis of 
tone thyroid and pulmonary tuberculosis 

A C Hen-ske — 1030 Pneumothorax m pulmonary tuber- 
culosis- 

C Ehlers — 10 50 Oleothorax m pulmonarY tubercu- 

losis 

J L Mudd — II 10 Surgical treatment of pulmonary 
tuberculosis 

n ednesday 

J L iluDD — 9 ThoracoplasD and phremcectomy 
Thursday 

J L Mudd — 9 Thoracoplasty and phremcectomy 

J L Mudd — 2 30 E.xhibibon of postoperabY e pabents 

Friday 

J L Mudd and C W Ehlers — 9 Demonstrabon of 
pneumothorax, oleothorax and phremcectomy 
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JEWISH HOSPITAL 
Tuesday 

Eiiis Fischex, Ernst Jonas and J Probstets — g 
General sorgerj 

S viiuEL — 9 Rectal surgeij 

H. Eheentest, F J Taussig, S A Weintraub, Gro\xr 
Liese, S F Abrams and Dr Patton — 2 Obstetneal 
clinic. 

Drs Gre\ and SOMOGVr — 2 Demonstration and dis- 
cussion of e-cpenmental work of surgical significance 

'n'cduesiay 

R M KT.EAnrF. — 9 Neurosurgical cli ni c 
H Eheentest, F J Taussig, S A WEiN-rEAUB, Gro\ee 
Liese, S F Abrams and Dr Patton — 9 G>'neco- 
logical operations 

Drs Singer, SniON and Frank — 2 Medical and sui^cal 
thoraac dime inth demonstration of unusual X-ra> 
films 

Thursdav 

Max Vf Myee, Harry Sandperl, E V M astin and 
E R. Dixon — 9 General surgerj 
B SIay, D R. Rose and McClure \ouNC — 9 Genito- 
unnarj suigeo 

Medical StaS — 2 Pre-operati\ e medical care of patients. 
Paul Lowensxein and J Probstets — ^3 Techmque of 
mjechon of \ancose Axins 

Friday 

Elus Fiscbel, Willard Bartlett and Paul Loben- 
stein — 9 General surgerj 

F H Albrecht, Fred Jostes and J A Rea — 9 Oribo- 
pedic surgeij 

S Grey — 2 Pathological demonstration 
B May,D R Rose and McClure \otrsG — 2 Urological 
drj dime. 

P C Schnoebelen — 3 X-raj demonstration of gastro- 
intestinal lesions. 

SHRINERS’ HOSPITAL 
Tuesday 

C. H Crego — 9 Operative lengthemng of tibia and 
fibula. 

C H. Crego — 2 Leg lengthening cases, end-results 
Wednesday 

J B Brown — 9 End-results after spUt thickness skm 
grafts 

Stafi — 2 Orthopedic end-results 
Thursday 

C H Crego — 9 Orthopedic operations 
J A Rey — 2 Orthopedic dime 

ST LOUIS COUNTV. HOSPITAL 
Tuesday 

F A Jostes — g Orthopedic dime. 

n ednesday 

E L Dorsett — 9 Gj-necologj 
Thursday 

W E Leighton — 9 General surgery 
Fndav 

F L Dayts — 9 Gemto-unnarj surgery 


BARNARD FREE SRIN AND CANCER HOSPITAL 
Tuesday 

Fred J Taussig, S S Levin, E S Auer and Fred 
Emmert — 9 Surgerj and radium therapj m cancer 
of the uterus and YTil\a 

Fred J Taussig, George Geixhoen, S S Levey, E S 
Auer, Fred Eyisiert, Rate Spain and AIarion 
Wachobtak — 2 Afalignancy mdex in gj-necological 
cancer, techmque of ladiTir operations, exhibition of 
specimens 

1) edi esday 

Ellis Fischel, Charles F Sherbty* and George 
Gaty'ey — 9 Radical surgerj and interstitial radium 
therapj 

D P Barr, C M Stroud and E C Ernst — 2 Internal 
mediane and radiographj m relation to cancer 

Thursday 

George Gellhorn, S S Leytn, E S Acer, Fred 
Emytert, Rate Spain and Marion W’achobtak — g 
Surgerj and radium therapj m cancer of the uterus 

M G Seeug, L H Jorstad and E C Ernst — 2 
Demonstration of the production of tar cancer, 
pathological specimens, X-raj's and photomicrographs 
of unusual problems in mabgnancy, speomens of 
crown gall in plants produced bj bacdlus tumefaaens, 
studies of rmtochondna m cancer, reticulum m cancer 
growth 

Friday 

W E Leighton, Gray so.N Carroll, Thomas M AIarttn 
and J C Lvndree — 9 Surgical cancer therapj 

M F Engman, Richard Weiss, A H Con-rad, C V 
Lan-e and M F Engylan, Jr. — 2 Amoebic and 
phagedemc ulcers and ulcers of unknown cause, 
presentation of cases, lantern shdes 


ST LURE'S HOSPITUL 
Tuesday 

J H Santoed, John R Caulk, Giro Wilhelytt, John 
Patton and C E Burford — g Gemto-urmarj 
surgeo 

D Stutzyian — 10 Gemto-urmarj dime 
J H. Saktord — II Diagnosis and treatment of kidney 
lesions 

O C Zink — ri X-raj mteipretation 
R. M Rl e m me — II 30 Bram abscess 

Wednesday 

C D O’Reeee, Otto Kreb s, Robert Crossen and 
Edgar Schmitz — 9 Gmecological operations 
J Vyuchn and Grey Jon-es— 10 Obstetrical and ginc- 
cological clinic. 

C D O’Reete — II Ovanan cj-sts 
Otto Krebs — ii 30 Stenhtj 

Thursday 

R M Rlemme- — 9 Neurological surgerj 
A O'Reuxy and J E Stewart — 9 Orthopedic surgeij 

J E Stewart — 10 jo Orthopedic dime 

E Stewart ii 30 Fractures of upper third of femur 
O C Zink — ii 30 X-raj demonstration 

Friday 

O R Seytn — 9 General surgerj 

L Rey-es, C E Hy-n-dylan, E V Mvstln and E R 
Dlxon — -lo General surgical dime. 
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DEACONESS HOSPITAL 

Monda\ 

Herman Nietert, Fr/\ncis Reder, Ered Bailed, John 
C Morot, Robert E Scheheter and A R Shref- 
eeer — 2 itedico-surgical drj clinics 

Ttiezda\ 

FredR' BAn.ET.'UiiiiAiiH Norton, A. V Marqoardt, 
Leo a. Wn-L and J Edgar Stewart— g General 
suTgerj and orthopedic operations 

A R SHREFELER, EDWTN ScHISLER, AI L KirNTEFELTEE, 
Gm SnipsoN, N C Gatxoe and Drew Ldten— 2 
Medico-surgiral clinical demonstrations 

Thitrsda\ 

E Lee Dorsett, N C Gayeor, John W Stewart, 
Fred W Baixea, Francis Reder and Herman 
Ndetert — 9 General surgical and gjnecological 
operations 


L H Hemplem-an, Leo Brooks, Claude Pjckrell, 
Charles A Stone, John C Morfit, At F Arbhckle 
and Frfd C Simon — 2 Chmcal demonstrations 

U S AIARINE HOSPITAL 
iIoitda\ 

J E Smith — 2 Chmcal demonstration of abscess of lung 
Tuesda\ 

W At JoN-ES — 10 General surgical operations 

AV L Corea — 2 Clinical demonstration of abdominal 
tumor vnth obstruction of transA erse colon 
Tli!irsda\ 

\V At Jones — lo General surgical operations 

J T Delohchertv — 2 Chmcal demonstration of pylonc 
obstruchon of stomach 

Friday 

\Y M JON-ES — 10 General surgical operations 


SURGERY OF THE E\'E, EAR, NOSE, AND THROAT 
WASHINGTON UNIXTRSITY MEDICAL SCHOOL 
BARNES HOSPITAL Atondoj 


Monday 

Frederick O Schwartz — 2 Ophthaknological opera- 
tions, strabismus 

T uuday 

L W Dean and staff — 9 Ear, nose and throat conference 

AI F Arbhckle and A W Proetz — rr Otolaryngologi- 
cal operations 

Meyer WiErraR — 2 Ophthaknological operations 
Wednesday 

L W Dean and staff — 9 Ear, nose and throat conference 

H.ARVEY J Howard — 2 Ophthalmological operations, 
demonstratmg ahmesia, scleroconjunctira suture, in- 
tracapsular cataract extraction 

Thursday 

L W Dean and staff — 9 Ear, nose and throat conference 
Friday 

A J Cove, B J AIcAIahon and It illiaii L Hanson — 9 
Otolaiyngological operations 

J B CosTEN, L J BrRSvER and F K Hansel — ii 
Otolaiyngological opcratioiis 

H Rommel Hildreth — 2 Plastic surgerj of the eye 

AIcAIILLAN HOSPITAL 
Daily, g 00 and 10 30 

Staff — Chmcal lectures and demonstrations 

Lawtience T Post Sht lamp demonstration 
\\ ILUAM E SHAHiiN Phj’siological apparatus (includ- 
ing thermophore) 

AVilliam F Hard! Ocular muscles 
H Rommel H i l dreth Ultraviolet light therap> 

B 1’^ Alits C> Under sbasenpj 

M Haaward Post Advanced refraction technique 

Fmderick E Woodrofe Ophthalmoscopj 

T ^ J** 1 '^'^°^^ Ocular changes dunng pregnancy 

J E Jennings Color nsion tests 

kOA E hDsoN Industrial ophthalmology 


Howard C Knapp — 2 Ocular tuberculosis clmic 
JIeyee WrENTTR — 2 Diagnostic eye cknic. 

WiLLLAM M James — 3 Ocular syphilis clmic 
F K Hansel — 2 Allergic dime 
C C Bunch — 2 Hearing tests 

H K Guck, Helen Gage, Allen Potter, and L C 
Boemep — 3 Otolaryngological diagnostic clmic 
A W Proetz — 4 Demonstration of cases 

Tuesday 

M Haawfard Post— 2 Diagnostic eye dime 
F K Hansel — 2 Allergic clmic 
C C Bunch — 2 Hearing tests 

H N Guck, Helen Gage, Allen Potter, L C Boemer 
and George Sauntieks — 3 Otolaiyngological diag- 
nostic dime 

I Y Olch and Clefeord Menzees — ^4. Demonstration 
of cases, pathology of car, nose and throat. 

11 cdi esday 

How vrd C Knapp — 2 Ocular tuberculosis dime 
WniiAii E Shahan — 2 Diagnostic ey e clmic. 

WniiAM M James — ^3 Ocular syphilis dime. 

F K Han'Sel — 2 Allergic dime 
C C Bunch — 2 Hearing teats 

H N Click, Helen Gage, Allen Potter, L C Boemer 
and George Saunders- — ^3 Otolaryngological diag- 
nostic dmic 

L K Gocgenheim and Dorothy Molfp — 4 Demon- 
stration of cases, embryology and anatomy of ear, 
nose and throat 

Thursday 

WillIamF Hardy — 2 Diagnostic eye clmic 
Hari'EY j Howard — 3 Clmical conference in ophthal- 
mology 

F K Hansel — 2 Allergic dime. 

C C Bunch — 2 Hearmg tests 

H N Guck, Helen Gage, Aelen Potter, and L C 
Boemer— 3 Otolaryngological diagnostic chmc 
I\ F W ENNER and P R Nemours — 4 Demonstration 
of cases, physiology of ear, nose and throat 
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WnxiAii H. LtJEDDE, John Green and associates 2 
Ophthalmological ckmc, 

C. E Rice — 2 Surgical treatment of trichoma. 

T ucsda \ 

C E Rice — 2 Surgical treatment of trachoma. 

TT ediiesdai 

John Green and associates— 2 Ophthalmological dime. 
Thursday 

W E Sauer, S B Westlake, R. H Milligan and 
C O Brown— 2 Otolarjmgological operations 

ST ANTHONY’S HOSPITAL 
Monday 

EGA Baedenheier— 2 Otolaryngological operations 
C J Gissy — 2 Ophthalmological dime, operations and 
demonstration of cases 

Wediiasday 

J M TTETT-ri^ — j Ophthalmological dime, operations and 
demonstration of cases 

Friday 

EGA Bardenhetee — 2 Otolaryngological operations 


ST JOHN’S HOSPITAL 


Tuesdas 

E P North, V L Jos-es, N R Donn-ell and John 
^iIcGrath — 2 Demonstration of ophthalmological 
cases 

C. F PriNGSTEN — 2 Otolaryngological opciaboiis 


Thursday 

V V Wood — 2 Demonstration of otolarymgological cases 


Friday 

V V Wood and Elher Schluer — 9 Otolarymgological 
operations 


ALEXIAN BROTHERS HOSPITAL 
Monday 

J M Heller — 3 Ophthalmological di m e. 

T iiesday 

D P Ferris — 2 Otolaiyngological dime. 

Wednesday 

C J Gissy — 3 Ophthalmological dime. 

Thursday 

D P Ferris — 2 Otolaiyngological dime. 


ST MARY’S INFIRMARY 
Tuesday 

William E Sauer— 2 Aural surgery 
Wednesday 

J F Hardesty and assoaates — 2 Ophthalmologica 
dmic. 


MOUNT ST ROSE SANITARIUM 
B ednesday 

William Smit — 2 30 Otolaryngological chme. 

Friday 

William Smtt — 2 30 Otolaryngological clmic. 


Depaul hospital 

T uesday 

V V Wood — 2 Otolaiymgological operations 
L J Birsn'er — 2 Anatomy of neck m relation to deep 
infections ongmatmg in throat and their surgical 
treatment. 

W P Donovan — 2 Otolaryngological operations 
Wednesday 

T P Lawton — 2 Otolaryngological operations 
George Hourn — 2 Otolaryngological operations 

Thursday 

W E Sauer — 2 Otolaryngological operations 
Y V B OOD — 2 Otolaryngological operations 
W P Donoyan — 2 Otolaryngological operations 
G H Poos — 2 Ophthalmological operations 

LUTHERAN HOSPITAL 
Tuesday 

F C Simon — 2 Otolaryngological operations. 

H N Guck — 3 Surmed consideration of structure of 
petrous pyrarmd, demonstration of specimen, lantern 
shdes 

Wednesday 

A Hooss — 2 Ey e operations. 

Thursday 

F C Simon — 2 Otolaryngological operations 
Frederick O Schwartz — 2 Lye openitioiis 


JHSSOURI PACIFIC HOSPITAL 
Tuesday 

\\ G Patton and associates — 2 Otolaryngological 

operations. 

n ednesday 

Emmett P North and Vincent L Jont:s — 2 Ophthal- 
mology , diagnostic and operatii e dime. 

S B Westlake and assoaates — 2 Otolarymgological 
operations 

Thursday 

G Patton and associates — 2 Otolaryngological 
operations 

Friday 

W G Patton and associates — 2 Otolarymgological 
operations 

ST LOUIS CITY HOSPITAL 
Tuesday 

Carl T Eber — 2 Ophthalmological operations 

E Lee Myers — 2 Otolaryngological operabons 

Friday 

E Lee Myers — 2 Otolaryngological operabons 

FRISCO EJIPLOYES’ HOSPITAL 
Wednesday 

Richard J Pay-ne — 2 Pulmonary lai-age. 

J E llis Jennings — 3 Practical tests for color blmdness, 
sei eral color bhnd persons will be eiammed 
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AIUCOID CARCINOMA OF THE GASTRO-INTESTINAL TRACT 

So Called Colloid Cancer 
THEODORE S RATFORD, M D , Baltmoee, AIarvland 

From the Departments of Surgerj and Surgical PathoIog> of the Johns Hopkins Hospital and Uoiversitj 


T he term “colloid carcmoma” has been 
used loosely for many years to designate 
a tumor characterized by acellular 
gelatinous deposits Tumors of this tj^pe may 
occur wherever mucus-secretmg cells are 
found They are common m the breast, 
ovary, and kidney, have been described in the 
gall bladder, bronchi, cervix, and unnar}' 
bladder, but are most common m the gastro- 
mtestmal tract The term, as suggested by 
Vuchow, IS apphcable m a descnptive sense 
but does not mdicate the real nature of the 
tumor As a result of controversy m regard 
to nomenclature, the growth has been de- 
scribed under a variety of terms, such as 
mucoid carcmoma, gelatmous carcmoma, 
mjwoma, m)'xocarcmoma, etc Although the 
term “colloid” is in common use, it is some- 
what misleading Colloid, as now used, ap- 
phes to the gelatmous substance found in the 
thjTOid gland, a substance which differs 
widely both m its stairung properties and 
chemical composiDon from the material found 
in gelatmous tumors The amorphous mate- 
rial has properties similar to mucm and since 
its origin can be traced to mucus-secretmg 
cells, it IS preferable to discard the name 
colloid” and adopt the term “mucoid” as a 
more accurate term 

A surv^ey of 123 cases of mucoid carcmoma 
of the gastro-mtestmal tract forms the basis 


of this study and allows certain conclusions to 
be drawm regardmg the etiologi’ and nature of 
the tumor 

DISTRIBUTION OF CASES 

Table I gives the chstnbution of these 
tumors and their relative frequency m respect 
to other proved gastro-mtestmal carcinomata 

Stomach Although the stomach is most fre- 
quently the site of neoplastic growth of aU 
types, relatively few, ii 8 per cent, show the 
presence of mucoid matenal This incidence 
IS considerably higher than that of Klem and 
Parham, whose figures were 2 5 and 6 5 per 
cent, respectively 

Sviall intestine Two, or 143 per cent, of 
the 14 carcmomata located in the ^mgll m- 
testme showed the presence of mucoid de- 
posits The senes is small but mdicates the 
infrequencj- of this tjpe of cancer m the small 
mtestme 

Appendix Of 3 carcinomata ansmg m the 
appendix, i was of the mucoid vanet}^ This 
does not mclude the carcmoids and is perhaps 
misleadmg 

Colon jMucoid carcmomata are most prev- 
alent m the colon, comprising 30 per cent of 
all cancers found m this region 'I *hig; figure is 
hkewose higher than that of Parham, who 
found mucoid change m only g per cent of 375 
cases Investigatmg the distnbuDon through 
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out the colon more dotely It b found that the 
frequency \trie* with the locatiorL Thoc 
tumori tre for rximple, reUtIveJy more 
cornmon in the tramveTje colon and hepatic 
fleiuie le* frequent m the rTr r » m and 
ajcending colon and relatively rare in the 
splenic fleiuie descending colon and ilgmoid 

Redum Forty-one or 94 per cent, of 166 
carcinomata of the rectum showed the 
presence of mucui In atypical depodti. 

It ihouJd be apparent from these figorca 
that mucoM candnoma b most frequmtJy en 
countered m the larvc bowd. This la to be 
expected in view of ^ Incrcaaed nomben of 
mncuj-tecreUng cella, If one accepts the as- 
sumed rdatioQihip between rdk and 

mucoid carcinoma, 

A word u necessary to rr plttn the dia- 
aeoancy betw ee n the Incidence reported here 
and that rerorted by other aatbon. All cases 
have been Lnchtded In this series which sherw 
mlcToacopuaJly increased depodts of mooB 
regardless of amount, and the number has not 
bra limited to those cues showug groe 
acntmulatioiB. 


sox, aUX, AtfD OEX nrODEKCS 
PatieiLti with mucoid cardnoma axe most 
frerpently in the hnt part of the sLcth decade 
of life. There is a slight vaiiatlan In age 
Incidence in diffoent parts of the gutro- 
intedlnal tract, and in general it may be mid 
that the lower the locaboo of the tumor the 
younger tbe age of the patient This Is to be 
expected when one cooaldcri that tumors of 
the rectum and colon produce more acute 
jymptoniB and are therdjy recogulied earikr 
The dlseue occurs far more commonly in 
white* than blacks, 904 per cent bdng In the 
farmer race. 

Male* are attacked more frequently m tbe 
ratio of 8 to 5 This cotreiponds rou^y to 
the sei distnljutkm of all cues of gaitro- 
Intatinal cardnoma- 


rruficAx nsTuais 

Mucoid cuonoiMti pioduco ■yoyit^ 
.rtici dlfio- httlo If U «n from ol “U” 

oraequeotfT 

ovo • kmro pmfod 


wd^t b perhaps not so mariai, tid ■- 
tesunal hrmorrhan with nbecquent mnia 
is rmt common The \ rav mmfaatinB doa 
not differentlalc the nroaad groili frt* 
other mallgnandes of the tract Tbe dmlBB 
of symptoms apparently varies with primuy 
or teomdaiy ongin of tha mooid ftarvtfr. 
WTien otherwise typical tdenociicirim m 
dergoes secondary muedd change, the groati 
is slower and the duration of rrmptem kajH 
(amage duration 10 months) \\Tioi, c« tie 
contrary the mucoid substance a a priany 
character of the cancer with a piedotnaunci 
of signet ring cells, tbe caroDonii grori men 
rapi^y and symptona are more acute (r.tt 
age duratioo 5 months) 

PATBOLOOT 

Gnu The differentiation bctweci pth^ 
and secondary mucoid change* m the 
IS better e*ubli*hed by patboioglcal 
One of these b a nnhgivaDt byponl*^ a 
mnaa-f(onning dementi and may be scew^ 
I7 termed siscwd caremma The other a 
chancuriied by the derreJopment of 
depc*ts In the presttrce of a 
adesjocardnooi*. It should thoefcst, » 
teasems which wflj be pointed out biff “ 
caDed aiwTwaniacma xiik fepao*" 

There b little difference in the gross 
teristica of the two type*. It U difficult to 
tingulih the mucovl deposit* m the e*OT 
•tige*. The tumor uanaHy fonna a smsll dr 
cuinsciibcd ulcer with rabed e dg e* and a do* 
induration mvadlng the underlying mtotl™ 
walL This may fTt^nrl around the hunffl d 
the inte*tiiie, producing varyluf degree* « 
mnstrictlDP. TTicre b i» gros* erloence « 
gdadnero* deposita tvH the nature of the 
growth cannot be determined except hT 
ntlcroscopic examination. 

The tumor tlitfki-r and more bulky 

In the next stage of devddpmcnt (8ig 
The surface is filabie and contain* tranjlucoil 
cyatic art** of gdatinou* m«riTl»1 Tbeac m 
of varying slse and ■eparated by a soona, 
which b scant In the true mucoid cnraniw* 
but more abundant Tvt rnm j -inai-rt of ads>o- 
car dnom i t ous tbsne in the degenerative type- 
These deporiU are scattered throughcput *2 
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Fig I (P X 40102) Photograph of a mucoid carcinoma 
of the rectum. The growth is bulk^ and friable and had 
caused almost complete obstruction of the lumen Almute 
gelatinous areas can be seen in the gross section This is the 
earliest stage at which mucoid deposits can be recognised in 
the gross 

layers of the intestinal wall, but are largest in 
the deeper portions of the tumor 
The later stages are characteristic There is 
an abundance of mucoid material producing, 
first, a bulky intraluminar growth and, later, 
extravasating to the subserosa, bftmg the 
serosa to form grape-like clusters of gelatmous 
deposits surrounding the mtestme and project- 
ing mto the pentoneal cavity, sometimes 
nearly filling it (Fig 2) * These extreme cases 
are more apt to occur in true mucoid car- 
cmoma, and, on section of the growth, one can 
identify little else but the profuse deposits of 
mucm The degenerative form of adeno- 
carcmoma has a tendency toward less mucoid 
deposition and the sohd part of the parent 
tumor IS more m evidence 

Microscopic The histological appearance of 
mucoid carcinoma is charactenstic It is 
usually possible to demonstrate the presence 
of increased mucmous deposits by the ordinary' 
hematoxylm-eosm stain Speafic stains for 
mucm, such as muci-carmine and mucm- 
hematem are more satisfactory^ vhen availa- 
ble The technique for these methods can be 
found in any standard textbook for stain 
technology The muci-cannme method was 
used in the study of this senes 

Un one ca*e o! this tenet, 6 quarts of fruble macoid material leat 
scooped out of the abdomen at laparotomj for an inoperable caranoma 
of the stomach. 



Fig 2 (PX 11247) Photograph of a huge mucoid 
carcinoma of the stomach (autopsy specimen) The 
stomach waUs are thichened by the tumor growth and the 
lumen is constneted The gelatmous material formed a 
tremendous tumor surroundmg the stomach and almost 
filling the pentoneal canW This is the advanced stage of 
the tumor 


Primary mucoid carcinoma Eighteen, or 
14 6 per cent, of the 1 23 cases of this senes were 
true mucoid carcinomata The morphology’’ is 
charactenstic Large amorphous, cy'stic areas 
of mucm are seen infiltrating the normal archi- 
tecture of the mtestinal wall The mucus con- 
tams numerous shreds and a moderate amount 
of cellular detntus The tumor mvades the 
intestinal wall through the planes of least re- 
sistance There is a proliferation of cells 
throughout the cystic areas The majonty of 
the cells are large and round with distended 
hght staimng cydoplasm The nucleus is small 
in proportion to the amount of cytoplasm, is 
crescent shaped, and pressed to one side of the 
cell, forming the so called “signet nng cell” 
(Fig 3) Other cells are smaller, less distended, 
and the nucleus is round or oval Parent 


TABLE I — ^PISTRLBUnOX 



ToUl car 
cinoma 

Pnmarj- 

mucoid 

carcinoma 

Adcnocar 
crootna 
mucoid de- 
. gtntraUon 

[ 

ToUl 
' per cent 

i 

Stomach 

245 

1 II 

1 

iS 

' 11 s 

Small mtestme 

14 ! 

0 

2 

14 3 

\ppendii 

3 

0 

I 1 

1 

33 3 

Colon 

167 

2 

48 

30 0 

Rectum 

166 

5 

3<5 

24 I 

Totals 

595 

iS 

105 

17 7 




tumor edit cm be leeii b aotoe arets of the 
tumor Thete •optietiUy arite from the ep*- 
tbdlal of tix tnucoaa, but ck} oot irtiuo 
thdr gUndular arrmPfo o ent (Fig 4) They 
arc laife, round or polygonal, and hare a mod- 
erate amount of cytopliiin and a hvpcrchio- 
matk nodcua. There b evidence of active mi 
tcab and pcolifeiatjan In these parent ceDa, and 
thfaportioo of the tumorreaemnla a raeduHaiy 
dremoma. The cdh break apart early and 
tend to grow Independently 
The ma}onty of theac cdb ibow a hyper 
g«jttioo of mnctia. All atagei of development 
may be ol»eTved from thb early type to the 
fulU developed bolkwocd ilgnet ring ceD 
/pv 5) Undoubtedly ceQ degeneration 
^ b the later itagM of growth for 

jn-nSirf .ipiet nog cdU cdloUr 

dfbii* are frequently encountered 

A •ecDodary Infiltration of plaama ce^ a^ 
Jill romd cdl. 1* loimd .oBrtlM fa ^ 

=mtJn .n ^ 

^“^ 6 ) Moo. 1 . .bfafafa-t -"i 


ilgnet ring ceDa are Bumcrema 
flanduUr formation can be foimd 

It U pnrriblf. ihertfore to traa the dtTwf^ 
ment of the characterbtk mucua-wuefinf 
tumor ceD from the early malignant pla*> 
through mitcab and Increaaed aecreterr 
activity reaulting In dlitcntxai cxtnTa»t>®’ 
and, finally deatmetioo 

AirMPcoTcuuma triiM muctid JefeneTw^ 
Thb type of tumor abovi a aecondaiy d^ 
generative pcoceaa and presmta a variety^ 
mIcPMCopical forma, dependent upon the d^ 
grec of raucoua formation and degeneration cf 
tho parent tumor tbiue The typical plcUire 
b that of adenocantinoma. The undlffc®" 
tlated crib grovr downward bto the lub- 
mucoaa and tonka muacnlarta, forming atjTf- 
cal tortnoua crypta, rimn»r to tboae In other 
forma of adenocardpoma in the inteatlnal 
tract In addition, there may be aceo through" 
out the tumor r ma1l accumulatioua of moc®, 
which have i» definite form and take a Light 
■tain with eoab The earlier coflectioco cf 
mucoa are found within the «Tn«n •Hnt of the 
ciypta and rraemhle a normal a e o 'c ti oo whkh 
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Fig 5 (PJ^ 371 2i) High poTTer photomicrograph o£ 
mucoid carcmoma of the rectum (same case as m Figure 4) 
This illustrates the transition from the polj gonal cell of the 
parent tumor to the distended signet nng cell with extrav - 
asation of mucus Cell di\'ision can be seen m some of the 
cells 

has Bot been allowed to escape into the lumen 
of the intestinal tract (Fig 7) The cells 
lining these crypts show active proliferation 
and no e\ndence of a regressive change Larger 
areas of mucus are seen m a later stage of the 
same process (Fig 8) The secretion is more 
profuse The crypt is distended and the 
epithelial hnmg is flattened, replacing the 
columnar shape of the cell by the smaller 
cuboidal form A still later stage sho^s ad- 
vancement of this process The hmng epithe- 
lium IS fragmented and compressed by mucus 
and only a small portion of the cystic area re- 
tains its onginal hnmg The remainder has 
been dismtegrated as a result of pressure 
necrosis and its cells are scattered throughout 
the mucous area (Fig 9) Comadent with 
this rupture the mucus extra\’asates from the 
crypt and makes its way mto the loose sur- 
roundmg connective tissue The ad\’n.nced 
stage of the tumor then shows profuse ac- 
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Fig 6 fP^ 37121) Low power photormcrograph of 
gland metastasis from a mucoid caranoraa of the rectum 
(same case as m Figures 4 and 5) This shows the tumor 
tissue almost completelj rcplacmg the Kunphoid substance 
of the glands Signet nng cells are abundant and the 
mucous deposits are like those of the pnman tumor 

cumulations of mucus, some retamed in 
epithehum hned spaces and some breakmg 
through this limng forming new ct'stic de- 
posits, surrounded by false capsules of con- 
nective tissue (Fig 10) The picture is one 
of advanced degeneration with little etndence 
of cellular proliferation 

Such a process may be found m any grade 
of mahgnanc}’' In general, howeter, the 
production of mucus and subsequent de- 
generation of tumor cells in adenocarcinoma 
are mversely proportional to the grade of 
mahgnancj^ This fact is illustrated m Table 
n The largest deposits and the most profuse 
cell degeneration are found m the lower grade 
mahgnancy' It is not uncommon to find such 
degeneration m bemgn adenomata (Fig n) 
In the more mahgnant tumors the differen- 
tiated mucus-secretmg cells are fewer and 
their growth keeps pace with the secretion of 
mucus All degeneration is, therefore, rare 
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tb* knnr put tbt pfeton Knew b b(fa« leczTUd te 

itMJkft mU decmoidoo af crib Th* 

krfer entk deperiu mu iba c«Bt«r ri tW pfetu« riov • 
nonMfOcH (tifi 


feDd occun UUe in ooure 0^ growth. If 
tt &IL 

hfetmstub b commoD In tbo more tnailg- 
nut gndcs of adcwcardnoma. The appear 
ante 0 / nmeus in the metaitufs b lem 
common and occur* late. 


FAinooEmii 

Most autbon agm that cardoomata of the 
nnicou* varkt T are compoacd largely of at^pl 
cal mucoid deposiU arblng from secret^ 
rd1« oi the mucoaa- This belief b nnbeld by 
the ocoirrenco of lach depositi in locatiota 
where these rdl* are common by the mlcro- 
Kopical evidence of secretory activity and 
finally by the cbemkal analyi of the nradn. 
Wdb describes thb material as a compooud 
nrotdn composed of a protein radical and a 
SWatedre^^ acid. It b sligbUy add 

fa, 3kx, .ixi fa to 

o~atio. It fa loloN" to wT»kyk,Jfa md 

5 ;^ predpluted by tertk add- 

dfaS-to* tb. origin ud natn^ Ibo 

bnnor It fa eMotfal tortte to onukkr the 

type* icparttdy 



Uucpid eanUnma nie origin of the m* 
end caruDoma characterised by an ibondiflCf 
of macus a prepoodennee of Bgnet ring crib, 
and the absence of a hnjng b t 

mooted question Staemmler believes that a 
ri mll a r can arise as a dgeneratioo pred- 
oct of meouHajT carcinonia 23egleT has toted 
that a type of myioma can arise from the 
connect ive tbeoe of the submucoaa and may 
be cmfuied with coOoid cardDoma. Mym- 
matoos time difler* from mudn chemically 
howerer in It* proteia and phosphorous cen- 
tent. The remits of thb rtody sapport the 
theory of Staemmler The cbaractenstic cdl 
takes Its origm from a parent tumor tiwoc, 
ansing from the epitbelkl cefl* of the mnoat 
and reaembW the earliest form of medolbiy 
carcinoma. These edb grow in strandi and 
ibeeta, but do not retain giandolar form 
of adenocardiKBna. On the contrary the 
cdb soon separate and proGferate inde 
poidently Cdnddent with thb scpaiatix, 
the celb are stimulated to a bypeneOTtloQ of 
mncaa. The ertopUsm becomes dbtended 
and more granular nie nudeu* In thb ptwse 
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Fig g (P N 34260) Ixiw power photomicrograph of 
adenocarcinoma with mucoid degeneration, showing late 
stage of secretion with marked degeneration of the tumor 
tissue The mucus has ruptured the epithelial lining of the 
cj’sbc structures and is infiltrating the surrounding stroma 
profuselj 

becomes compressed, pushed to one side of the 
cell, and eventually flattened, so that it as- 
sumes the characteristic signet rmg shape 
Practically all of the cells eventually show this 
change The next phase is an extravasation of 
mucus from the cell, fonmng extracellular 
deposits, at first small, beconung larger as the 
tumor progresses until the tumor cells float 
free m areas of mucus, without, however, any 
decrease m theu luabihtj^ That the cells re- 
tain theu power of reproduction is mdicated 
by frequent mitotic figures m the signet ring 
cells This IS further shown by the fact that 
these cells metastasize m this form, and, m the 
secondary growths, the tumor consists en- 
tuely of mdividual cells of tbii tjqie 

Adenocarcinoma ivith viticoid degeneration 
Divergent opmions have been proposed re- 
gardmg the ongm of the adenocaremoma with 
mucoid degeneration, most of which center 
about the process of degeneration Some m- 
vestigators regard the presence of mucus as 
the result of degeneration m the epithehum 
This view is held by Prudden, Councilman, 
and others Ohlamacher compares it to other 
tjqies of degeneration occurrmg m the body. 



Fig 10 (P N 33633) Low power photomicrograph of 
adenocaremoma (Grade I) with mucoid degeneration Ad- 
vanced stage of mucous secretion m which the parent 
tumor tissue is markedl> degenerated and entire!) sur- 
rounded b) profuse areas of mucus 

such as hy alin e and amyloid changes The 
more recent view held by Adami, Gaylord and 
Aschoff, Ziegler, and Stinson is that of a 
h5'persecretion of the epithehal cells, but does 
not clarify the relation between the mucous 
secretion and the degeneration Both views 
are apparently based on the fact that cell 
degeneration and mucoid deposits are practi- 
cally always found together The controversy 
is, therefore, reduced to this Is the degenera- 
tion a cause or an effect of the mucus? The 
present study indicates that the degeneration 


TABLE n — ^ILALIGNANCV AKV DEGREE OF 
MUCOUS FORMATION AND DEGENERATION 


Grmde of 

Desree of mucous formation and cell degeneration 

nui1tgnAnc> 

i 

1 2 

3 

I ^ 

Total 

I 

0 

16 

22 

\ 12 

50 

n 

II 

13 

9 

I 

34 

ni 

7 

10 

I 

0 

iS 

i\^ 

3 

3 

1 

0 ; 

0 

6 

Total 

21 

42 , 

32 

13 1 

roS 




bcnn idontaa imicaki drxcxMmn Tkepictnea 
iiB9zkr to Hut af U7 euC(*cu unor Vick brpcrvetmno 
af nacei, q.cw r n neon tad dtyeacnOM a! am cfdtbrW 
ccOi ad otnnjvtn bu cb« Mrrewdtoc 

b % direa result of the taocous secrttfan. 
Tbb bebel b supported by tbe (oOovios £scU 
I Tbe defree ol d^eoemioa psreOeb 
ck^y the 6egm of mocott* teavtian sjeuI 
there b iw erideoce of dcgeoerttioo In tbe 
esrSett dqxxlu. 

j DegeoentkpG b not contnton in the 
tbacftce ^ muon or other sboormel fmdoTi. 

3 Bliicoui secreticia aod subsequent dt 
geoeritioo hsTo been observed in benign 
adeoomtU, ibowing tiut mocooj deposits do 
not neceonrOf huDcite t n i l i gnsno 

4 It b possible to peodoco i shafisi pictnie 
vntb tccnnuibtioQS of nmeus sod Bibseqaeot 
flsUcniiig md dejenefstloD of the epfthcHoni 
ta dperimenUJ imlntib.' 

Xbe mttcDUJ deposits, therefore, esn be re- 
jrtrded ts retention cysts or macocties, wbleh 
ire broogbt tboQt by tbe bclonoo of moens- 
^j^^^TepItheitatn tntMn the ^bsUnre of 
the tumor kaeiog no octiet for tbe podneu 

ofsccrrtim. lbeqocstiociiton««i**Mto 




ril <T N *»aMJ La* posw 
sdtMoLtdass tan6t IV) vidi asotd da^stnos 

the ssaHaMoDt idBacsili t£t]nM 


why mucus does not A<rrTT in e%Tiy sdermno- 
Tbls can be eipbincd ^ the bet that sH 
tumors do not dmereotbted muenJ- 

seoTllng ceDa. Those wboso epitbelb] cto- 
poaents coalaln these ri-jb do evcntoiD/ fb* 
rise to accumubtioos of mucus. 

The mailgninry of tfa parent tumor thor- 
fore, b Dot altered by tbe cresence of mnem ai 
b commonlv thought but correspODd* 
degree to that sboin) by ci 

tbe Bune gnde. 

psoawtjaa 

The degree of noaUgnancy and cooseqoenriy 
the progMsli b whWy different for tt»e hro 
types previously As has been 

stated, those tmaori with dc 

fes>eratlon show tbe same degree of nuHtoaucy 
»» »n a deiwicir tioojaa of the —m# grade, 
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without mucous formation Consequently, 
the prognosis is comparable to that of pure 
adenocarcmoma and depends largely upon 
the duration of the tumor, its growth, and 
presence of metastases 
True mucoid carcinoma on the other hand, 
is more malignant The cells retain their 
abihty to proliferate m spite of the hjqier- 
secretion of mucus and degeneration is less 
common Metastases occur earher and grow 
more rapidly It is also more difficult to re- 
move the tumor entirety and pentoneal im- 
plants are frequent These features can be 
appreaated best by reference to Table in, 
which shows the results of treatment in this 
group This group includes only those cases 
in which the patient sur\nved operation and 
upon which defimte follow-up data is obtamed 
Only 18 per cent of the true mucoid car- 
cmomata have remamed well over 5 years, or 
if operated upon withm the past 5 years, are 
hvmg at present without sign of recurrence 
Adenocarcmomata with mucoid degeneration, 
on the other hand, show 5 year cures m 56 
per cent of the cases These figures mdicate 
clearly that the first t3'pe of tumor is far more 
mahgnant and the prognosis relatively poor 
Radical operation, however, with tumors of 
the latter tjqie give more satisfactoiy^ results 
and, if the immediate effects of the operation 
are survived, the chances of recover}' are good 
Of those dymg ultimately from recurrence, 
it IS mterestmg to note that the span of life 
followmg operation is longer m cases of 
adenocarcmoma with mucoid degeneration 
than with true mucoid carcmoma 

CONCLUSIONS 

1 The term “coUoid carcmoma” is not 
favored, smce it does not mdicate the true 
meamng of the tumor hlucoid carcmoma has 
been adopted m its place as a more accuratelj 
descnptive term 

2 One hundred and twenty-three cases 
have been studied m this senes both from the 
standpomt of pathology and ultimate results 

3 hlucoid carcmomata are dnaded mto 
two distmct groups, one the true mucoid car- 
ciHomQ ansmg as a tumor of mucus-secretmg 


TABLE m — ^RESXILTS OF TEEATHENT IN 41 
CASES 

Pnmarj mucoid carcinoma Cues Percent 

Well s years or In-mg at present 2 iS 

Dead ultimately from effects of tumor g 82 

Adenocarcinoma with mucoid degeneration 
Well s 1 ears or Inmg at present 23 56 

Dead ultimately from effects of tumor iS 44 

cells and the other adenocarcinoma -with de- 
generation, a degenerative product of simple 
adenocarcmoma 

4 The degree of mucus formation m 
adenocarcmoma is, roughly, mversely pro- 
portional to the grade of mahgnancv' 

5 hlucous deposits do not necessarily 
mdicate malignancy' as they hav'e been found 
m bemgn adenomata and hav'e been produced 
eNpenmentall}' m animals The mortaht}' of 
adenocarcmoma with mucoid degeneration 
parallels that of simple adenocarcmoma The 
mortality of true mucoid carcmoma is much 
higher (82 per cent), and m aU probabihty is 
due to Its rapid growth, early metastases, and 
a tendency to form implantaDons 
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STOGERY QYNEC0L0Q1 AND OBSTETRICS 


VISCERAL PAIN* 

LOYAL DAV18, ILD FA CA, LEWIS J fOLLOCXr *U> Am TnD3D0WS T tTOTE, UJX, Qmm 


T he tern “vucenl pain” otaally U rt- 
Ktrldcd to the dociiptioa of th»t 
wWdi CNXun In or li produced by 
changes In the stale of Intrathoracic. InUa 
abdominal, or in UapdNdc organa, InaodiUon 
certain dintod otaervatlona have pointed to 
the possible existence of a type of occor 
ring m the extremities and head whidb ia not 
mediated by the ordinary somatic oervca. 
Section of the poftedor roota for the reii^ of 
certain painful conditions sndi as gastric 
crises, causaigia, and amputation neoromata 
has not been nnlformiv tocceaduL 
Based upon these cunlcal observationa two 
cooceptkmi of a pathway for the tranamindon 
of vlaceril pain other than by the poaterlor 
roots have been deveiooeil ^ first doiU 
with a possible antidroaic aeaory fiber in the 
utahK roots. At vinous tlnva dnee Oande 
Banjud Cs) concluded that recarrent aenaoiy 
fibea puaed from the poacerior root gaacUott 
thrtmgh the anterior root the validity <n the 
BeH-Mageodie (.1) law has been «yMjUooed. 
Among the pwipouenta of the theory that 
sensory impulses travel antidroenksBy over 
the antenor root are lAonard Kidd (si) 
Lelimann(35) KodamaCaj) andSbawa(37) 
In X9X1 Focfster (11) whose Important 
snthority rests upon careful itndiea ot a very 
Isije tnimbet of poatciior root aectlotis for the 
relief of many different xfiashflldea, coma to 
the condoawn that the anterior roota aubaerre 
in anxillaiy function in reUtlDn to a apecfal 
kind of deep sensfbfflty of the sobcutaneow 
u%d •mceral atructnrea. Although their wex 
tlon b not foUowed by demoostrabia sensory 
kMS, be beheves that the anterior roota am 

when the poaterioi roots are sercrecL 
In strong confinnatkm oi 
Fotmn AJtmtaijn md M M 

£3Slc data ™ 


cdt from the Intovertebnl fQnnvn. Tkh 
produced severe pam. At the taine titae de 
adjacent intenajstal artery vru Upted. Tit 
pam persisted Atafobsequartofietadoalk 
seventh to deventh thoriii: poslate iwb 
were resected. Despite thb the paia ofr 
tinoed. The authora coododed that the pak- 
iul ftimuii could have entered the qiaal cerf 
only bv way of the anterior roots. 

In a former ctxnnmnlcatioQ (10) two cf • 
reported that In an extremiw ceenfietdy 
afferented by section of a sumcVnt anmhe d 
posterior roota, no form of sendbihty coqU be 
produced by any t3?pe of itimuha 
cutaneoHsly or fabcataneoos^ Altbtwylb 
dec e rebrate it particolarlT sendrivete 

aQ forma of nod ee^ v e sdinull, »hca tk 
InrabcaaciaJ pleaBs was tcveml in a 
of de oj e bi ate cats, no rtfleiuctivity 
didted trom the deaurvated eaUenuty Aim 
complete deafferentaliop of the 
trtsnlty Ukewbe no reOei activity c«ild * 
eUdted from that extrrtnity This todkiy 
thel aensory im pnltfs jtmwI only over t* 
ordinary spural nervea »>m 1 thepcatenacrcols. 

With parllcnlar icieccnce to the 
abdominal viscera, T>1iTnmin found that p*® 
could be piodoced by digital presnut cn tk 
gall biadoer of a dog after section of the fifth 
to ninth thoradc posterior roots. Later wh® 
he •cvered the to ninth anterior roots, » 
evidence of such could be e Udtfd . 

todama waa able to produce by prtsws 
upoo the liver gaH bladder And branches d 
the aorta after sectwi of the fourth thenwi 
to second bimhej posterior roota bflateraBy 
and crtridcnany On the other h»Tif 1 Davli, 
liart and Crain (9) found th»i evidenced 
pain produced dHatarton of the gsD 
wadder amid be abolished by seclini of s 
suffidoitiT iarce number of posterior roots. 
TVo of us Hkewhe found that no reflex aedrity 
iotU be evoked In a decerebrate by 

U l ni ul atloc of the nght spiandmic nave, 
after s ec t loo of the thoracic poiteiioc roots, 
although tils type of stimulatioa pcodoff* 
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violent responses in an otherwise normal de- 
cerebrate animal After posterior root section, 
Spiegel and Berms (40) were unable to find 
evidence of pam or reflex activity when the 
central end of a severed splanchnic ner\'e was 
stimulated Recentl}'', Stone (41) reported 
that after section of the thoraac and the first 
lumbar anterior roots, stimulation of the gaU 
bladder by distention produced pam On the 
contrary, after section of the correspondmg 
posterior roots distention of the gall bladder 
did not produce pam We beheve, therefore, 
that whatever the mechamsm of visceral pam, 
the painful impulses enter the central nervmus 
system by way of the postenor roots 
The second conception which has ongmated 
concemmg visceral pam is that in addition to 
the ordmary somatic afferent pathways, the 
sjTnpathetic nervous sj'stem may carr}’- \ns- 
ceral sensory impulses, along pen-artenal 
plexuses to the sjonpathetic ganghomc chain 
and from there enter the spmed cord (Foerster, 
Altenburger, and Klroll) Likewise, the failure 
of section of the postenor root of the fifth 
cramal nerve to reheve certam so called 
atypical faaal neuralgia has called attention 
to the possible r61e played by the sympathetic 
nervous system m the production of pam 
Therefore, attempts have been made to re- 
heve such pam by mjections mto the spheno- 
palatme ganghon (Sluder, 38) , by excision of 
Meckel’s ganghon (Cushmg, 7) , (Frazier, 14) , 
or by section of the vanous branches of the 
supenor cenncal sympathetic ganghon 
The importance of this pathway for the 
transmission of visceral pain has been em- 
phasized also by the rehef of other types of 
pam by vanous surgical operations on the 
sympathetic nervous system The pam of 
angma pectoris has been reheved by the re- 
moval of the middle, infenor cemcal, and first 
thoraac ganghon of the left sympathetic rham 
by Jonnesco (i 9) Coffey and B ro wn (6) have 
obtamed somewhat similar results by section- 
mg the sympathetic trunk and the supenor 
cardiac nerve below the supenor cervical 
ganghon or by excismg this ganghon Success- 
ful results have been reported from essenUally 
similar operations by Bruenmg (5), and even 
more extensive operafaons ^ve been ad- 
vocated by the more recent studies of 


Braeucker (4), and Jonnesco and Enachescu 
(20) Mandl (31) and Swetlow (42) and 
■^Tute (45) have attempted to relieve the 
pam of angina pectons b}" blocking the rami 
commumcantes with paravertebral mjections 
of alcohol Likewise, abdommal pains have 
been reheved by von Gaza (15), Scnmger (36), 
and Archibald (i) b}’’ section of the abdommal 
sjunpathetic ner\’’es The sacral portion of the 
sjunpathetic trunk has been resected for the 
rehef of pam m inoperable carcmoma of the 
uterus The rehef of pam from causalgia, 
pamful amputation stumps, and other condi- 
tions bj' pen-artenal sympathectomy has been 
widely reported by a large number of ob- 
serimrs following the work of Lenche (28) 

Although pam may be produced by stimu- 
lation of certam parts of the sympathetic 
nervous system and reheved by severance of 
smtable parts of the sympathetic nervous 
system, there is no agreement as to the 
manner m which the pam is produced With 
regard to the possible afferent fibers m the 
sympathetic nervous system which carry pam- 
ful impulses from the extrermties to the 
spmal cord, we may say that no contralateral 
reflexes could be ehated from the completely 
denervated extremities of decerebrate cats, 
nor could pam be produced by any ty^pe of 
subcutaneous or cutaneous stimuh m the 
completely deafferented extremity of man 
This leads us to conclude that there is no 
evidence of an aimhary sensory supply by the 
sympathetic nervous system m the extremities 
of cats or man 

The mechamsm of pam ongmatmg from 
mtra-abdommal organs is more difficult to 
study Soon after the development of the 
operation of colostomy, it was observed that 
the colon was insensitive to cuttmg, pnckmg, 
or bummg To explam this, Lennander (27) 
assumed that the abdommal viscera were en- 
tirely devoid of sensory nerves capable of pro- 
ducing pam and that all p ainf ul sensations 
from disease of mtrapentoneal organs origi- 
nate m the panetal pentoneum and its sub- 
serosa laym which is nchly supphed with 
cerebrospmal sensory^ nerves This idea was 
defimtely disproven by Neumann (33), and 
Kast and hleltzer (21) A few years earher, 
James Ross (34) set forth his new that there 
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the cheek or to the neighboring teeth In both 
cases a stimulus apphed to a limited portion 
of a somatic sensor}'’ nerv'e gives nse to pain 
and tenderness m a ■mder and more superficial 
extent of the same nen'e “There is here no 
question of the highly doubtful hypothesis of 
a radiation of pam from the splanchmc to 
the somatic system of nerves I\Tiether the 
afferent arc producmg a sensor}' reflex is com- 
posed of the splanchmc nem'es or the sensory 
cerebrospmal nerves, the other components of 
this reflex are unkno'mi ” Morley says that 
Ross’ theory of referred pam is ver}' attractive 
and suggests an alternative but ver}' similar 
explanation ■n'hich rvould place the “focus of 
imtation” not in the postenor horns but m the 
postenor root gangha This is the new taken 
by Lemaire (26) 

The question of the mechanism of this re- 
ferred pam has been stimulated further by the 
report of Damelopolu and Hnstide (8) of the 
cessation of angmal pam b}' the alcohohc m- 
3ection of the second and third mtercostal 
nen'es They beheve that the degenerative 
changes m the postenor root gangha cells 
prevent afferent impulses from passing 
through the spht ganghomc fibers Spiegel 
(40) and Hashimoto (16), however, were able 
to produce pam by stimulation of the stellate 
ganghon after suffiaent time had elapsed 
after the section of the brachial plexus and 
first to fourth mtercostal nen'es to permit 
degeneration to occur However, it may be 
said that their experiment would have been 
more conclusive had the stimulation been 
produced by such a method as dilatation of 
the aorta 

Impressed by this work, Lemaire produced 
local amesthesia of the entire abdommal wall 
and later of only the subcutaneous tissues and 
observed a disappearance of pam, tenderness, 
and ngidity of the abdommal wall m patients 
suffenng from various mtra-abdommal dis- 
eases From these observations he concluded 
that the 10506131 stimulus must be referred not 
through the spmal cord but through the bi- 
polar cells of the postenor root gangha Weiss 
and Dans (44) ansesthetized the st-m into 
which pam was referred m twenty-five pa- 
tients suffenng from various diseases, such 
as angma pectons, pleuntis, caranoma of the 


oesophagus, gastnc ulcer, cholecystitis, nephro- 
hthiasis, acute appendicitis, salpmgitis, and 
pyehtis •with either complete rehef of the pam 
or rehef to a large extent They also were able 
to prevent the occurrence of pam due to 
distention of the oesophagus or duodenum by a 
balloon They beheved that this was added 
proof of the truth of Mackenzie’s nscero- 
sensory reflex hlorley, however, insists that 
although these observations are correct they 
support his theory of a pentoneocutaneous 
radiation rather than a nscerocutaneous re- 
flex He repeated these experiments m a 
senes of thirteen patients suffermg with acute 
abdommal lesions and was able to confirm 
Weiss and Dans’ findmgs Woolard, Roberts, 
and Carmichael (46) attack Morley’s con- 
ception based on shoulder tip pam because 
they failed to stop the pam by anesthetization 
of an area of skm over the shoulder We be- 
heve the area anaesthetized by these mvesti- 
gators was not sufficiently extensive to have 
constituted a crumal experiment Lugaro’s 
(29) contention is that because of the cuta- 
neous analgesia there is a dimin ution m the 
number of exatations travehng toward the 
central area of pam I^erger (43) states that 
the algogenetic stimulus from the I'lscera pro- 
duces a vascular reflex -with a modification 
m the vascular bouquet of the skin which ex- 
cites the sensor}' corpuscles from which the 
impulses travel oi er the sensor}' cerebrospmal 
nerves through the postenor roots A some- 
what similar theoi}' is proposed by Spamem 
and Lunedei (39) who state that the -visceral 
impulses which reach the lateral columns of 
the cord by afferent pathways here stimulate 
centrifugal iinmyelmated fibers which termi- 
nate m the sensoiy corpuscles Physico- 
chermcal changes are thus produced which 
stimulate the sensory organs from which im- 
pulses travel over ffie cerebrospmal nen'es 
The last two theones have much to commend 
them and lend themselves well to experimental 
proof 

Without hai'mg read the work of Verger 
and Spamem and Lunedei, we stated m a 
former commimication (ii) that stimulation 
of the supenor cen'ical S}'mpathetic ganghon 
produces an effect which is earned by way of 
postganghomc efferent fibers to structures 
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Efftct tpoK Mpbitk* <d diMatlak of iW pO 
U ft wtULl tsbod. 


innerriled by lympethetk ebera. Tbe»c 
efierent ImprJart produce «a e£ect hi tbe akio 
uA otiieT cLrocturet the exa ct oxtote of wfaidi 
m tie unftUe to ftxte. It ti pomfble that ft b 
liahed ^rith tbe tympatbetlc laoerrttioti of 
tbe vtaelj tad that t mettboUte li re 
trblcb in turn itfmnlttiB the ordhoir 
tauoiT’ oerre es£nt> of tbe fifth nerre. Tbu 
j rpf«iW b tW truomltted centrtUy tod U 

rtcMoIxed ts ptia. 

Thb oniduAae vw retched from t ftrrta of 
eipexlmeoU In irWcb we showed tbit iiindK 
ftimuliticai of tbe cenrkil tympitbetk trunk 
does lut produce ptin that idimilttioaQf the 
fjjpeAa cerriol lyn^nthetlc gutgUou doe» 
piDdaccptfai tbitftltDulitk*ioftb£igt]i|fIoii 
after tectJoti of the anterior apmal roou ^ 
doca pthi that atlmulaticHi of tbe gan|tbo° 
»fta- aectioti of the pottedot iphial roott 
ntoduceaptin thalitinmlationof llieg*n|fh>a 

Zoiaat lain the 

SiBl i«« «wl fil* acm, but tliM 

dheppeeicd op<m •tteol^ ol tte 

15,0^ eJter the poeteite ip^ toou Bed 
Mive woe 

2SrS« oeV^Sle ptthwiT 1^ mtr 


7 ^§. AbcKtioicittffiiatorTmfamni^^ 
kwtec Mctte of tte drit tMTW. 

fifth nerve producing otdfaarr cariao^itai 
jwitn. Thia confomu with toe pathny b 
ptopoacd by Verger who placea the lyw- 
patnctic efierent fibm In tbe poitnw 
aa antidromic eocdocton and with t» 
deacrdptWi by Lugaro of a ceDtdfotal 
myefinated fiber in the porteiW root. Tl» 
r^ef of f»in erf viaanl dbeaae by 
•evering tbe iDtacostal and abdcrml aalngw * 
u t her e f o r e of peat inttrat in tha r«p«t 
Coniirming our 5tndie> upon ien«eii^ ^ 
pwfortned a numbe* of eapcnmeali to 
mine wbetber painful l er pocu a to tfietentfc* 
of the ^ bladder peniited after the 
lying thoTidc and ibdcrpTinfll w>D ^ ^ 
renaemj anaigeaic by aectioo of the 
oovtal nerve*. Cata were a»cd u the 
mental anjirnl. The gall biaddtt WM 
tended by introducticiii of water tnlo a ta» 
learfina to a ballooTi which had been fiMetw 
Into the giB bladder at a lonoei operatk^ 
The water waa [naerted by a lyrloft connalw 
by a T tobe, oce cad of which led to 
ballocci and the other end to a ifua tide 
which penetrated a rubber coik inaerted tuM 
a flntk. To the end of the tube wUHn tb* 
flaak was attached a rubber bulb which tried 
aiavalve. From thtflaaktootber tube led to 
• hlaxry recording tambour which tegiricred 
the tiiallve preuure «Ttd rimw of the apflr® 
Uon of pteiiart Respiratory tradnp wse 
obtained br an air sjatem pneumograph whkh 
recorded by a Maiey tamn^ 

In one tcrici of fifteen »nlTn«h tbe Intti 
coital DtTve* were eectiooed on tl» d^ ride 
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Dg 3 Persistence of respiratory responses and pain 
after section of the left splanchnic ner^ e 


Rg 4- Section of the thoraac and first lumbar antenor 
roots fails to abolish pain produced by distention of the 
gall bladder 


under ether anaesthesia In each instance 
twelve to fourteen nerv'es were sectioned as 
close as possible to the transverse processes 
of the vertebras The skin inasion paralleled 
the spinal column and the nert'es were isolated 
]ust beneath the costal margins without 
entermg the pleural cavity In a second senes 
of five animals which were anaesthetized by 
the mtravenous admimstration of i 5 to 2 
&mins of nembutal the thoracic cavity wais 
opened and the mtercostal nerves were 
sectioned close to the rami commumcantes 
This operation was earned out under artifiaal 
respiration ad mini stered through a tracheal 
catheter This senes of animals was operated 
^ rnanner to rule out the possibdity 
of the transmission of pain to the subcutane- 
ous tissues through the short stumps of the 
mtercostal nerves left m the precedmg type of 
operation ’’ 


seventy-two hours later the 
gall bladder was exposed and smee the sl-m 
w^ insensitive no anaesthesia was necessarj^ 
ithout exertmg traction on the gall bladder, 
a purse st^g sdk suture was placed m the 
bladder was opened, the 
rubber balloon and tube were inserted and the 
suture tied The closure was made secure and 
the wound closed m layers with the open end 
of the tube brought to the outside iUter the 
animals had recovered perfectly the emen- 
ments were earned out. ^ 


WTien the gall bladder of a cat is distended 
it has been found by Schrager and Iiy C35), 
Davis, Hart and Cram, and Stone that 
emdence of pam as shown by strugghng, out- 
cnes, respiratoty and other reflexes occurs 
In the course of this work we were able to 
confirm this and show that the usual respira- 
toty inhibition is often masked by the move- 
ments produced by strugghng Kast and 
Meltzer called attention to many reflexes not 
associated with pam which occur as the result 
of stimulatmg the \Tscera They used as an 
mdication of pam, movements of the tail, 
strugghng, crymg, and respiratory changes 
which occurred comadentall3^ with stimula- 
tion and ceased after it These criteria we 
have followed (Fig i) These authors found 
that section of the right splanchmc but not 
the left abolished such painful responses We 
have repeated these r^ults and are able to 
confirm them Figure 2 illustrates the aboh- 
tion of respiratory response and pam follow- 
ing section of the right splanchmc ner\'e upon 
dilatation of the gall bladder Figure 3 
illustrates the persistence of respiratory re- 
sponses and pain after section of the left 
splanchmc nerve 

As one of us has aheady reported, section 
of the antenor roots does not abolish eindence 
of pam or respiratoty change upon distention 
of the gaU bladder This mdicates that no 
antidromic fibers m the antenor roots sub- 
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Fix / S«cllcB of ptatBrior mti ihithhiii fak pn>- F^ fi. I'antawc U tmlt Bhtr mcHm *1 ktrw^ 
dxcd 07 lUHatkB o< Um fiO Uftdder ocmx 


•ervB cxclosiTely paioful Irapoliea pcoduccd 
by dotentloQ of UCs C^li hi ciu. Tito 

interior rooti do r»t any the lympaulietJc 
iSertnt* Included by \ ergcr in hU theorr but 
they mutt if thev exUt u Iliuitmeri [a hi* 
rfr g riuTi, nm tnddiumlcall/ In the poeterior 
root*. F^ure 4 Qjaftntei the fiflure of 
section of aB the thonck end fint hnnbar 
lateito toQti to ehonth peon produced by 
dIttentfOD of the fill bUddtf 
As sketdy de^bed by Davis, Hart, and 
Crain aecclon of a soiBdeot number of paste 
ilor roots sboUibes all pain and reflgi actiWlJes 
Bortoally prodnced by dhtentfan 0/ the gall 
^Jadder (FTg 5) D ha* been ahown ab^ 
danliy that when the akin overiying the gaO 


bladder in man U rendered analgerfcthcjaSa 
of gall bladder colic i* rehevwi The fc tg 
cojtal nentsof twenty cat* were severed jot 
daslsl to the mml conunnulcantea. Db- 
lention of the gaD bUdder in these aci m iB 
wa* foDourd by pertdstesice of the 
reflexei, and there were other eridea et* a 
slight pain such as crying and itroftcnc 
taos-emenu. This would indicate th at 
referred pain oemrs In cat* as the resdt a 
distentloo of the gaB bladder and the rrierna 
pain as in man c^d be abolished byanalgesa 
of the are* into which the pain b refentd, 
then pain independent of referred paio. 
oaindy true visceral or splanchnic p*i®< 
exists ta cats (Fig 6) Bedennj that penttp* 
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Dg 8 Comparison of responses obtained b> distention of the gall 
bladder m a normal animal and m two animals with the mtercostal 
nenes cut. 


the pam may be referred possibly through the 
phremc Deru^e it was sectioned along with the 
mtercostals and then successit ely the brachial 
pleiois, the certucal sjunpathetic trunk, the 
stellate ganghon and the vagus nert'es were 
sectioned Pam persisted after each of these 
procedures This mdicated that the visceral 
afferent impulses traveled bj’’ way of the nght 
splanchmc nerve alone (Fig 7) Another ob- 
servation which IS, however, not so cruaal is 
that the character of the response to stimula- 
bon by distention of the gaU bladder after 
section of the mtercostal nerves was modified 
m that the strugghng was very shght and 
often respiratory inhibitions could easily be 
seen accompamed, however, only by a shght 
strugghng It was likewise observed that a 
greater distention was necessar}'^ than m the 



otherwise normal animal We may be per- 
mitted to speculate that the pam ehated b}' 
distention of the gall bladder m cats is possibty 
dim im shed and perhaps changed m character 
by section of the mtercostal ner\ es (Fig 8) It 
becomes necessary to dense another expen- 
ment which will be cruaal for the study of re- 
ferred pam m cats 

Of mterest m this coimection is the action 
of mcotme upon the pam produced by dis- 
tention of the gall bladder Followmg mjec- 
bon of o I milligram per kilogram, marked 
hj-perpnoea occurred for several mmutes 
IMien the gaU bladder was distended no 
respiratory reflex occurred and no endence of 
pam was obsenad However, when the toes 




f ^ of response to noaccpti\e stimub to 

aboUuon of responses from distention of the gaU 
Dladder after the admuustrabon of mcotme. 


b-H 


Rg ro Recot ^ of r^iratorj and painful responses 
to distenUon of the gall bladder forty-two mmutes after 
the injection of mcotme. 
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were pinched »tnigjflng and aying CKConed 
as shown by the respiiatory tracing After 
a varying ame had elapsed rc^riratory re 
apon se s and pain were again cUat^ by dmcn 
Qon of the gaH bladder Figure 9 thaws the 
persistence of the resjionse to nodcepdve sdin- 
oli apidied to the foot and the aboUtfon 
of responses from distentlcm of the gaH blad- 
der after the admlnistratkm of nlcoUne. Fig 
urt 10 Illustrates the recovery of the respire 
tory and painful ro^xmscB to dhtentlon of 
the giU Madder forty two nunutes after the 
fnjertfon erf nkotfrie- 

Whea a preparation may be conceived in 
which refened pain only may be produced, 
continued itodiea with niootine may aerve 
further to duckUte this difficult problem. 
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ANHYDILEIN'IIA AS A POSSIBLE CAUSE OF DE.ATH IN 

LR^R AUTOLYSIS 

EDWARD C ILVSON, Mff) , PhD , axd CECIL W LEMON, A.B , M D , Oklahoma Crrv, Oklahoma 

From the Department of Physiology Universi^ of Oklahoma School of hfedlane 


t N 1925 Mason and Davidson published a 
senes of studies (5, 6, 7) on the subject of 
tissue autolysis in vivo, the object being 
to detennme the cause of death -which results 
when fresh hver tissue is left free -within the 
pentoneal cavity of a dog The subject has 
since stimulated considerable interest and the 
research of others has contributed greatly to 
our knowledge of the problem Our onginal 
experiments were cnticized on the assumption 
that the procedure killed the dogs by produc- 
ing pentomtis, but Andrews, Thomas, and 
Schlegel repeated part of the work and in 
1928 reported results which agreed with our 
findmgs 

EUis and Dragstedt again opened the sub- 
ject m 1930 and concluded that death of the 
animals operated upon was due to a severe 
pentomtis set up by a bacillus similar to the 
BaaUus welchu organism The source of the 
infection bemg the sectioned hver, the bactena 
remainmg m a latent state until stimulated to 
actmty by the asphyxiation of the hver 
tissue We do not deny the presence of the 
anaerobic bacillus, however, we (8) do not 
beheve the authors have sufficient e-vidence 
on which to base their claims They killed 
some of theur a n i m als at the end of 15 to 38 
day's and demonstrated the presence of the 
Organism which they claim causes the death 


of our animals m 15 to iS hours They also 
showed that fetal hver, both sterile and m- 
filtrated with the anaerobic organism, failed 
to kiU the dogs 

Recently Andrews and Hrdma (2) have 
conducted a senes of experiments to analj'ze 
the mechamsm of this pentomtis They again 
called attention to the fact that death oc- 
curred generally within 20 hours foUowmg the 
operation, and therefore, it seems mcon- 
ceivable that a pure infection could be re- 
sponsible for the death In their autopsy- 
records the}' stated, “We have a picture of a 
severe toxic reaction and not of a severe m- 
fection ” They have mtroduced the term 
“autolytic pentomtis” to express the patho- 
logical finding The follo-wmg appears in their 
conclusions (i) “In in vivo autoh'sis of 
hver, death is due to a condition described as 
autolytic pentomtis That is, a toxic reac- 
tion characterized by hiemorrhages mto the 
pentoneum -with production of much flmd 
and overwhehmng infection -with gas bachh 
(2) This reaction can be provoked by the 
implantation of sterile matenal ” 

The first paper (5) published on this subject 
contains the foUowmg pathological report - 
“On postmortem exammation the abdo- 
men usually contains 100 to 3CX3 cubic 
centimeters of brown colored flmd but m no 
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cue <fid the frald tppemx to be tctoal bktod. 
A ptendofibrfnoTtt exudite U ORuIlj present, 
it being diffeient from a true fibiinooi ezodate 
in that it is eaiQy removed, leaving a scDOoth 
shining mface a tmaQ amormt ^ soch ex 
udtte b xanally present over the dome of the 
Uver and often intefdne loops sn looaelj 
adbseat io e&di other The Intesthra an 
ttenenDy hyperxanic vrith roaihed congcrtkm. 
TTje otnmtnm Is ardl -wrapped aboot the free 
piece of fiver the omentum being marbedW 
ttfau c mb a^ and discolored. Tbe pictun a 
timOir in TTiiTty ways to that of p^tooitfs. 
However in no case wu there any incScatlon 
of a septic pcrltocdtis and such peritocdtla 
u is present sbonU doubtless be considered 
as chemicaL 

After reviewing the various stnifies made 
on tiJs sobiect, we are forced to oxtsider three 
possible favors aa the came of death in these 
eiqxTiTneotal anSmai* Tkt ftd fuior is the 
tn^ substance generated in the autolysfog 
hver It -vu this cubsunoe whkh we first 
ttndkd and demonstrated to be very toxic. 
Vi e observed that it required onlv 7 to S cubic 
ceatiffleters of a salt extract, administered 
Intravoioialj to prodoex Instant death. Th 
stand /actor vru emphasised by ESis and 
Dragstedt who called attentlaQ to the Welch- 
Hkeoadlfi. However a pore culture of such 
OTganisns injected Into U» pedloneil cavltr 
does not ptodoce a condition c on yarabl e with 
that aaxnnpanying Uvet autohjis. Tko tUrd 
{odor is that ot an Lydre gna. This fwsslMUty 
wu ccauWered in oor first study In which we 
reported a deoeased plsgoa volaioe, <fe- 
cnajed seram vefome, and an Incr^ of 
fibnn content- We have coos^tfy 
free fluid in the peritoneal cavity and tt^o^ 

nojtnwrteaD examhiabOQ 

C=.tort=. ■>' 

hTthe abdomm, while the report of Andrw 


fog our pr evio us observatMtu, we note s oxi- 
atant and pro Bo un ced (aH in bkxd 
-voiome foQowinf the operatka. There h 
likewise a marked fall in acrum -vtbiae tad 
the perceutAge of fibrin In the blood b gtofl^ 
increued. All these changes iadiatHl tbl 
the Mood be c omea more cooctotnted foBcrv 
log the opetation. 


xxnaiMZjrtAi. 


In Chart i the upper part b presented to 
show tiw marked deocase in plusoa veboi 
whkh foUowa tbe operalioo whQc the fever 
part of the chart rwmrds the drop in senna 
vohnne. 

Chart s is a record of the fibrin danges ob- 
served in 7 of the docs foDoiring eprntim 
In afi cases studied, a iw is the peicentste cf 
fibrin vu iioted. 

These cbservitkms suggested to n* the 
poairfbSiity that our tniraSs died tecanse d 
anhydricmla. Tberefore we have tried ifi 
keep them alive bv the sdrmnbtritfao « 
fltrim in various tjui by (fifierent dst^ 
nds of administration. 

^ffed tf admisisiainx veUr hy medk. W( 
have observed that the drank Eubi 

if any water following cperatioii. Therrfest, 
in our first atte mp t to wTintrin fluid bab** 
-we esamraged lli snimat to drink water tad 
In addltkai we forced water throoA tie 
strmiffa tnbe. Tbe foUowu* ■nimri &»■ 
trates the results of iordiig ftmdi hr mouth 


Ow X llaie, wfliiht 114 kfloftsias. 
UKMixais t>firallcB Noraber B fxc 
TUny-elfhl [tubs o< Ihrst wm teuiowd iml “hW 
ped ialfi tie sbdotao. Doj roUed iw cnwc 
centtmtim dmlai tbe 

Dxt} tjo. Ehaak too cobfc c«ailn»ttm vsier 

9^5 8.0. Vonriud wmui sad na«SxMt»<I sowt. 

9^sa S50 c«Uc nstlMCrii nter tbnvp 
tfccjscb tnbe- 

O'XJ s m . Vomltsd >50 fpi^ ostiarttts water 
o» s m ij« caUc ondnirtm wtUr thru**' 
s tcSDsca tub« Tomksd IxaaedktsJr *io cable 
daatm wstsr 

«043 s m 75 cubic csnitmeen water thrtush 
•tonusdi tab* ictatud. 

1145 S.WL too tasjafc taaliwtm water lirwU^ 
•toaudi tab*. rctsuKd 

X4S P Died (16 houii sol er adjnit** iftw 
Qpsratloat ^ 

Portmew^ rtroled 175 cubic ctadawtto 
ftrnU lu bdix St*) floJd la etfBudi. 
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It will be noted that the animal li\ ed onl> 16 hours 
and 45 minutes and at the Ume of death had 175 
cubic centimeters of fluid free in the abdomen 

Effect of drainage Assuming that the 
autolysis of the free hver tissue hberated a 
toxic substance which killed the animals, we 
next tned free drainage by msertmg drains at 
the time of the operation The followmg 
animal illustrates the value of dramage 

Dog 2 ilale, weight 13 2 kilograms Ether 
ansesthesia, operation November 16, 9 00 p m 
Fif t\ -seven grams of hver were removed and dropped 
into abdomen, i agarette dram and i perforated 
dram were mserted. Dog voided too cubic centi- 
meters of urme dunng the mght 9-45 am, died 
(12 hours and 45 minutes after operation) of re- 
spiratorj failure, heart action strong and heart 
continued to beat for some time after death No 
postmortem, dressmg saturated 

It Will be noted that the animal died m 12 
hours and 45 minutes, which is one of the 
earhest deaths we have recorded 

Effect of administering glucose solution in- 
frauenously Forcmg flmds by mouth did not 
prove entirely satisfactory due to the fact 
that the animals vonuted much of the fimd 
admimstered Therefore, we next tried fluids 



Chart 2 Fibrin changes 


mtravenously m the form of 6 per cent glu- 
cose We used the Swan ]\Ieyer preparation 
for mjecbon Dog 3 illustrates the results 

Dog 5 ilale, weight 159 kilograms Ether 
amesthesia operation Noi ember 18, 8 00 p m , 45 5 
grams hi er were removed and dropped into the 
abdominal cavitj , no cubic centimeters 6 per cent 
glucose were given mtravenouslj while animal was 
on table He voided 250 cubic centimeters durmg 
the mght 

8 30 a m 200 cubic centimeters 6 per cent glucose 
mtravenouslj 

10 30 a m 190 cubic centimeters 6 per cent glu- 
cose intravenously 

10 30 am Serm-hquid bowel mov ement tinged 
with blood 

11 00 a m Voided 100 cubic centimeters 

12 30 p m Died (16 hours and 30 minutes after 
operation) Total fluid giv en 500 cubic centimeters 
Total fluid lost 350 cubic centimeters 

Postmortem 375 cubic centimeters verj bloodj 
fluid containing droplets of fat recovered from the 
abdominal cavntj , omentum and peritoneum heavnlj 
miected with blood, as was mucous linin g of stom- 
ach, also bloodj fluid m stomach, free piece of liv er 
and hver stump autolyzed, creamj in color, spongv , 
and emitted gas on pressure 

It IS interesting that this animal received 
500 cubic centimeters intravenously and 
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eicretfid 350 cubic ceotimeten tho 
uDount ol free fluid found at autopsy b tte 
abdomen wii 37s cubic cmtimetCT wUA 
b more than noted fa anlmib wbich tod 
recoved Icsa fluid- 

Doj 4 b offered u a check and the rcsulu 
arc e»entially the same os for Dog 3 


ZWX4. lIsl^webbt,iSSkIlofWWUop«»^ 

Inj, too cnHc coattoeten bloody ftidd, kbb ^wdfic 
btrsTtnouily 


fjop-HL Bmk 4o cnUc ceadoetoi witH. 

t to pjn, CcndhJoo •etna |ood. 

tjsp!^ Aaimal In Bttdi ww*e corfUia. T*. 
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Roplntocy iiHan, -nlfidil 
***?*'Sa: aadnxta ■drtn»Un In b*«I- 


DM (i» boo* 
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Uqidd Mtpct IT® 
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•otolywd sad a»Ul«d 

ointntumcMfWtedsndhsanonbsffc 
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flidd. 




0 n sjn, I>iank fto cai*t «-cu>^k*** 

QWSja- Drsnk 60 cable eeatfan^ wat« 

?J%oSJn. DrsnkOocnlicaflamrtentrstfr 

loli s!^ VoniUd 60 «bk c«ttort«s. 

,Tii Lra. uo cecdtortci 6 pec cent flo* 

ci Si^-Sor J.n »«= <»“- 

Mt*n than In monilaa 

"SSS. PulonptlnilJotnUcomtlm-av 

III T>u (tt boos sad 10 mlftoUs oltw 

omSS" Total flrrii Intake 
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Effect of X*" «««* admlMisitr^ (nln 
Our postmortem examloationa led 

In the abdomen wn doe to a ma rked facreaie 
Chid in tl» drenUBon. 




‘^SS^'SSSbfc ttnttontm rm ■«<*• 

3 ” “bd: nnttoMT. dot 

loAS n-®- 100 enUe antljartm 


Si^Sr V^ln. d~ 


"7iloSjn- gocaMcccm-"— . 

ixo p-m- ioenM food. 




In rcvlcwln. odi 

^ arc unpceosed by two f*^ 
the blood studies 

volooia grtd, seccod, p^liiacJtCT 

doo ihray* reveals free fluid fa 

ovity We freely P^'^SJL 

gram-po*rtive oriaeftblc & 

pciltoiiltb os b present should be conswira 
as chcmlnl. , 

We now are of the opinion that 
livw undergoei autoiyib and du^ ^ 
process a mxi^ncr b liberated wbich ai^ 
a rb^mWI peiitoiribi the coidltion tbtt 
ouncs one of facreased permcoHIlty 
poMoge of fluid and bacteria Into 
tooeal avlty Thb faterprctatiofi agrees 
the fiivllnp of Andrews and ^tdina w 
found that the reaction could be pcotokea VJ 
the Impiontation of sterile m s trml . , 

The fluid lost into the abdomen b dc^tl» 
foffidait to cause drenUtory duturbon^ 
b u wever wo have not been able to piok^ 
Ufc by adminbtering flnub fatiivHioasly 
Wo briieve that the fillnre to proioog U® by 
njch 1‘wns b attributable to the enorm** 
locTcase fa permeability of the abdominal 
vbceia. 
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CONCLtrSIONS 

1 Liver tissue undergoing autolj’sis within 
the pentoneal cavity hberates a substance 
which causes a chemical pentomtis which is 
accompanied by a marked mcrease m perme- 
abikty of the abdormnal viscera 

2 Free flmd is always present in the pen- 
toneal cavity of dogs dymg from autolysis of 
hver tissue The amount of free flmd usually 
bemg equal to one-third to one-half of the 
total blood volume 

3 Accompanymg the imgration of free 
flmd mto the pentoneal cavity there occurs a 
marked blood concentration 

4 The mstitution of abdommal drainage, 
foUowmg operation, has shortened rather 
than prolonged the hves of the animals 
studied 

5 Forcmg flmds by mouth and mtra- 
venously did not matenally lengthen the hves 
of any animals studied 
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TABLE L— PATTEKTS DISCHARGED HOME ALD'E 


Summary of circumstances surrounding birth and treatment of 30 infants vho faded to breathe promptly and were 
gi\ en prolonged artificial respiration in Dimker respirator, and ivho were discharged home ahi e. 


Senal 

Isa. 

3osp»tal 

number 

Delivery 

Birth 

weight 

Breathing 

attempts 

before 

treatment 

Treatment 

started 

xninates 

after 

buth 

JTrst 

«pch tan ecus 
breath 
minutes of 
treatment 

Frecment 
rhythmic 
breathing 
minutes of 
treatment 

Duration 
of treat- 
meait m 
rmnutes 

Duration 
of ohser- 
\’ation 
days 

Condition 
on last 
ob*erra 
tion 

□1 

or 

Hil 


Spontaneous vertex 

Dl 

8 

Fair 

10 

wnm 

4 

4 

13 



7S00L 1 

Spontaneous vertex 

VT 

m 


mm 


xo 

10 

II 

Alive 

m. 



■» i 

12 


5 


20 

=5 

« 

Ali\e 

4 

aSSsL 

Low forceps 

6 

9 

Gasps 

5 


S 

s 

12 

Alive 

5 

7440L 

Low forceps 

7 

3 

Fan- 

HDH 


xo 


ro 

Alive 

6 

4424I. 

Low forceps 

6 

13 

Poor 



10 

ID 


Alive 

7 

7S72L 

Lew forceps 

S 

4 

Few gasps 

8 


■B 

mm 


Alrve 

S 

S350L 

Low forceps 

8 

4 

2 gasps 

S 

mm 

mm 

mm 

43 

Alive 

9 

8384L 

Low forceps 

5 

2 

Gasps 

4 

mm 

6 

6 

11 

Alive 

10 

77g U 

Low forceps 

8 

0 

Kone 

8 

iji 

■BH 

s 

13 

Alive 

XI 

7372L 

Low forceps 

6 

IS 

Poor 

s 

2 

HBii 

10 

=r 

*\live 

12 

SsogL 

Low forceps 

S 

IK 

Poor 

1 

3 


Bi 

12 

Alnc 

IJ 

84IIL 

Low forceps 

7 

0 

Gasps 

9 

2 


Bi 

X2 

Alnx 

14 

84 s 4 - 

I..OW forceps 

7 

0 

Poor 

2 

? 

13 

B 


Alrve 

IS 

&446L 

Low forceps 

7 

9 

Poor 

2 

I 

10 

10 

12 

Alnc 

16 

3377L 

Mid forceps 

6 

0 

Gasps 

9 

? 

15 

15 

10 

Ain’t 

17 

82S2L 

Mid forceps 

7 

IS 

I gisp 

S 

? 

11 

II 

34 

Alrve 

18 

7S36L 

High forceps 

7 

t4 

None 

10 

f 

15 

15 

10 

Alive 

10 

SossU 

High forceps 

S 

0 

Few gasps 

xo 

2 

s 

5 

t2 

Alive 

20 

795Sn 

High forceps 

7 

0 

? 


5 

15 

15 


Alrve 

21 



8 

S 

2 gasps 

^3 

? 

2 

BH 

- 

Ain't 

'’2 

83S5L 

1 Spontaneoci breech 

5 

4 

Gasps 


mm 

35 

mm 

19 

Alnt 

23 

2460L 

Version 

n 

mm 

1 gasp 

Si 


20 

27 

mm 

Alive 

24 

7055L 

Versitin, A Cn J * 

n 


Gasps 

9 

? 

5 

B9 

Bl 

Alne 

2S 

S184L 

\ ersloo, A C HJF * 

Q 


Gasps 

1 

2 

2 -, 


Bi 

Alnv 

26 

7571L 

\crxion A-CH F * 

D 

Bi 

Poor 

BB 

Si 

10 



Alive 

37 

7807L 

Version A C.H J* • 

s 

Dl 

Poor 



? 

6 

13 

Alive 

28 

77031. 

Caesarean 

m 

IB 

Poor 

n 

mm 

IS 

13 

19 

Ain't 

30 

8301L 


6 

13 

Gasps 

5 

1 ^ 

15 

IS 

IS 

Mrve 

30 

SiSiTJ 

Caesarean 

4 

9 

1 None 

s 

1 * 

7 

7 

17 

Alive 


•A.C3LF^ after annms h ea d, forcep* 


such, had occurred before the treatment was 
started, whereas just prior to the begmnmg 
of treatment no appreciable change had 
taken place 

In the presence of extremely inadequate 
spontaneous breathing and apnoea, the treat- 
ment had a deadedly benefiaal mfluence 
upon the durabon of heart action Informa- 
tion uas secured concemmg the cardiac 
action of 8 infants, some of whom never 


breathed spontaneously^, and some who gave 
only an occasional gasp In none did a 
normal ty^pe of breathmg ever develop, and 
all died while under treatment The heart of 
one infant which never gasped, was beating 
23 minutes after the start of treatment 
Another infant, vhich gasped before the 
start of treatment, but never thereafter, 
exhibited heart action 21 rmnutes later A 
third, which also never gasped after the start 
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SURGERY, G^TfECOLOGi AND OBSTETRICS 


ASPHYXIA NEONATORUM 


In Cadto AMP Tieatucnt rr Pioioxoia) AtTincLU. ResraATTO)! REPOWofSrmSiiCun 


DOUGLAS P irUBPirY lU) 


Pm (Ik Oj BaflUl taitfci 


FACA^ PtnunoMU. PacaTL*Ajo\, nm J VALTOX SEStOfi, UL, 
GAtVXSfIM, TtXAt 


T he present report coocetni 66 InltnU 
wbo ftiled to breetLe promptly a£ 
birth tod were gircn prokjngrf artl 
bckl respiraUott Recc^ wu rude o( tbdr 
brestlunf tcilvlty both before and after the 
start of treatment, aM in tbote caaca la 
which death occuired aecropiy waa per 
/onned when possible. The drcumstancei 
aarrtmndim eaA caae were stadW (o deter 
Eohie the caoie of the reepfratoty dlfEcolty 
and the mpocae of the patient to treatment 
The observatloos were made In the Hos- 
pital of tha tjalvmity of Penasylvaoia aad 
in the PhUadetohJa Lyinf In Hb^tal where 
the 66 treatea fa/anta r ep re aented 36 per 
cent of flB hve hlrtha.‘ 

The tadkatiuaa for treatment were abaence 
of any breathlog aOrrltr (u a result of 
whkh a Domber of stfllbore Infanta were 
nolntentiaoaily treated) or very feeble and 
lofreqoent breathing ittempta 
The treatments were given by means of a 
Drinker rcsirttor (Fig ij the constractk»0 
and mode of acdon of which are evideot from 
tho following btirf description 
The patfcnl a pixeed In a metal box ot 
respirator whh his head protradinff from one 
ead through a inugly fitting rubber coDar 
When tho respirator Is doacd the body la 
in a relaUvtly air tight container with the 
eipoaed to room air By mean a of an 
eitctri^y <W>Tai air pomp ar>d Tahre 
arrangement ehangei of air presaore are in- 
duced within the reapfrator Thoa, idM 
Etc degrees of accurately mcaaored negative 
n„*Hro are made to altanato rbythmlc^y 
with i tTrinap heik preasum. When aegadve 

»Sm. 


sure within the respirator retimu to wraal, 
the claidc recoil of the chst frodnea 
expiration 

All treatments were started ailHn w 
ffiloutea of birth and b meat casci ahkffl s 
mbutea or leas. Variation b the fcn^ d 
this time interral had no apprtdalie b- 
flnence npoo the mortality rate. 

After the respirator was started, the w 
(ant^ respiration was watched doiely Th 
respiratory moxtanenti coald be obaared bj 
watching the Infants head ootsidt cl 
respirator tmV, or the chest njoranaitJ 
through the ceUaWd windowa of the m attbA 
Two chief types of hrealhbg were ciserTti 
The first hreathbg attempts, as a rale, s« 
apermodb, blrequent, and feeble, and for u* 
a^e of cottfliimes may be demribed n 
ixoAtnaU hrtai 3 tiM( U aomal or 
breathing developed, the earOer breatlmg 
gradually changed and became more lrrj«rt. 
and le« spamaxiic. Treatment was mil*- 
tafajed until the esriier type of breitlsB{ 
changed to normaJ or until death took pisrt- 
Death wsa detennbed by cardiac aocnlta' 
tioa, after stopping the motor and oprtbg 
the respirstor 

Ra^volwy ftnr Tie respiratory 
of the 66 bfanu (Tables I and IT) 
•ummariaed as foliowi Fifteen Infipts lalW 
h> breathe at any though the hearts cf 3 
were known to 00 beating after birth. 
breathed before, but never after the start <f 
troetmeot Of the remaMog ^6 whh* 
breathed at least once during treatinmh ^ 
developed finaify an adequate degree c* 
respiratory tctlxity 01 tbac, jo sarrired 
and 9 died b ths bospit^ 

Tks \nfn*X£* e{ 4fUJiciMj rtsfirtU^ TTu 
first visible eflect of the operation of the 
respirator b minv cases, was a decided 
change b the frequency and vigor of the 
^jontaDeous respiratory nw re m ei i ti, wbe® 
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TABLE Iir — TIME OF ONSET OF NORMAL 
RHYTHMIC BREATHING 

Showing the number of infants who did not breathe 
promptly at birth, and were giien prolonged artificial 
respiration, arrang^ to mdicate the amount of treatment 
required brfore normallj rhythmic breathmg began Note 
that death m hospital followed when normal breathmg 
failed to begin wi thin 25 mmutes of treatment, and that 
I patient required 75 minutes of treatment before normal 
breathmg developed 

Lived to Died m 


Mmutes ot treatment 

go home 

hospital 

I to s 

7 

4 

6 to 10 

II 

0 

II to IS 

7 

0 

16 to 10 

2 

0 

21 to 25 

2 

I 

26 to 30 

0 

0 

31 to 35 

0 

0 

36 to 40 

0 

I 

41 to 45 

0 

I 

46 to so 

0 

0 

SI toss 

After 74 mmutes 

0 

1 

0 

29 

I 

9 


of treatment, stowed heart action 50 mmutes 
after the onset of the treatment How long 
the hearts of these infants contmued to beat 
foUowmg their last ex amin ation carmot be 
stated, smee the respirator was not opened 
again m each case, until death had taken 
place The necessity of stoppmg the treat- 
ment m order to auscult the heart, accounted 
for the small number of observations made 
upon this aspect of the patient’s response to 
treatment 

Time of onset of rhythtme normally frequent 
breathing The time of onset of normal 
breathmg of 38 infants is recorded m Table 
m From a study of this table it is e\adent 
that ultimate survival did not occur if more 
than 25 mmutes of treatment were required, 
though 4 infants which needed longer treat- 
ment, hved for some hours or days Another 
pomt of mterest is that normal breathmg of 

I of 3 mfants did not develop until i hour 
and 15 minutes of treatment had been re- 
ceived The 2 other infants did not breathe 
normally for penods of 43 and 54 mmutes 
respectively The first and last died of pre- 
matunty, the second of cerebral hEemorrhage 

Infants which breathed adequately and died 
Information is given m Table IV regardmg 

II mfants which finally breathed adequately 
m the respirator, and then died before leavme 
the hospital Of the 11 mfants, 10 were pre- 


TABLE W — ^INFANTS DET^LOPING ADEQUATE 
RESPIRATORY ACmTTY BUT DYING IN 
THE HOSPITAL 

Showing the number of infants who developed an 
adequate respiratorj actinty while receiving artificial 
respiration but who died m the hospitaL Note the low 
birth weights m this senes, and the fact that 3 lived for 
24 hours or longer 


Number 

Weight 

Duration of h/e 

Cause of death 


lbs 

ox. ' 

days 

hours 

mins 

I 

3 

4 K 


s 

so 

C H.» 

2 

5 

iM 


10! 

40 

C H* 

3 

3 

3K 

I 



Premature 

4 

3 

2 


s 

38 

Premature 

s 

2 

7 K 


4 

30 

Premature 

6 

2 

3 


14 

05 

Premature 

7 

2 

13K 




Premature 

S 

2 

II 


16 

so 

Premature 

9 ‘ 

4 

I 3}^ 

5 



Premature 

10 

4 

7 H 


6 

i 54 

Premature 

II 

s 

10^4 


8 


Tnwpmut 

1 (maternal) 


•cm Cerebral haanorrha^e 


mature and weighed less than 5^ pounds 
All hved 4 hours, and 3 hved more than 24 
hours Death m 8 cases was the result of 
prematunty 

Causes of respiratory difficulty Of the 66 
treated mfants, 30 were finally discharged 
home ahve (Table I) and the remammg 36 
were either stillborn or died m the hospital 
(Table n) The reasons for the respiratory 
difficulty m these 66 mfants, which require 
certam explanations, are recorded m Table V 

The causes of the difficulties of the sumv- 
tng infants are based upon clinical examina- 
tion alone, whereas those of the stillbom and 
dead mfants are based also m part on necropsy 
findings If 2 or more causes operated, only 
the most likely one is given m Table V 

From a glance at this table it wiU be seen 
that the majonty of the 66 mfants suffered 
from narcosis, or from mjury due to dehvery, 
from both breech dehveiy^ and forceps opera- 
tions These three factors were responsible 
for 42, or 63 6 per cent, of the respiratory- 
disturbances 
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TABLE IL— fflTLLBIRTnS AND DEATHS IN HOSPITAL 

rjwiFiMTy of I lri'iiiiw<p»^MirrfiTwlbi|Vir(h tnUiacst of jd Inluits wbo to tmtlK pni^dj ItkMad 

wqi th-m orllldil m p in tkp h Dffatcf raphmtec ul wk> wen dltte «11 mb ar <U ta kqftii 
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TABLE YU — MODE OF DELIVERY 

Showing the mode of deh\ er\ of 66 infants who failed 
to breathe promptly at birth and were given prolonged 
artificial respiration, and the number of infants discharged 
home with their mothers Note the small number dis- 
charged home alive following breech delivery 

Kumber 

di5 Per cent 
Namber of •charged (hscharged 
Delnery mfants ahve ah%-e 

Forceps (all) 29 (100%) iS 62 

Breech (including ^ ersions) 25 (100%) 6 24 

Spontaneous \ ertei 9(100%) 3 33 

(iesarean operation 3 (100%) 3 100 


Totals 66 (100%) 30 4S S 

TABLE Vin — BREATHING ACmTTY 
BEFORE START OF TREATilENT 


TABLE IX — CAUSES OF DEATH 

Showing the causes of death, based on both clinical 
and necropsy material, of 36 infants who failed to breathe 
promptly at birth and were subjected to artificial respira- 
tion The patholo^cal diagnosis is recorded where\ er pos- 
sible Note the mgh mcidence of cerebral hsemorrhage 


■y amber 
Number of 

Cause of death of mfauts necropdea 

Cerebral hEmorrhage 19 14 

Prematurity alone 7 4 

Prematuntj' with lobar pneumonia i i 

Prolapsed cord 3 2 

Prolonged labor 2 r 

Stillbirth 2 2 

ilatemal toxiemia i o 

AEph>iia (cord about neck) i o 


OBSERVATIONS HADE FROSI STUDY 


Showing the nature of the breathing efforts before 
start of artificial respiration of 66 infants who failed to 
breathe promptly at birth, and the number of them dis- 
charged home ali\e Note the small number sur\nving, 
of those who failed to breathe at all before the start of 
treatment. 

Infanta diacharged 


bature ot breathing 
befort entering respuator 

Gasps 

None 

Poor 

Fair 

Not stated 

Normal for only few min utes 
Two cnes 



home alhrc 

Namber of 

Nam- 

Per 

mfoQts 

ber 

cent 

22 

IS 

67 

21 

3 

14 3 

17 

9 

S3 

3 

2 

66 

I 

I 


I 

0 


I 

0 



15, or 67 per cent, survived In the group m 
which the breathing was recorded as poor (17 
cases), the salvage was not as good (53 per 
cent) as where it was gaspmg in character 
(salvage 67 per cent) 

Analysts of deaths Thirty-six infan ts died 
(Table II) and necropsies were performed 
upon 24 (Table IX) Fifteen of the 36 were 
stillborn The causes of the stillbirths were 
as follows cerebral haemorrhage, 10, pro- 
lapsed cord, 2 , unknown, 2 , prolonged 
labor, I 

Cerebral mjurj" accounted for ig (52 6 per 
cent) of the 10 stillbirths and 9 deaths, bemg 
confirmed m 10 cases by necropsy Of the 9 
infants with cerebral mjury which breathed, 
only 2 developed an adequate degree of 
hreathmg, i hvmg 5 hours, and another, 
10 hours 

In 5 (one-third) of the cerebral mjury cases, 
which came to necropsy, tentorial tear was 
observed The dehvery m each case was by 
the breech 


From this study certam observations re- 
gardmg the cause of immediate respiratory 
failure at birth, and the response of the 
patients to treatment, stand out 

Narcosis appears to be the most common 
smgle cause of respiratorj’^ difficulty, though 
when the vanous forms of operative dehvery 
are grouped together they far outweigh it 
The importance of the maternal narcosis, 
especially if operative dehverj’- is to be 
employed, therefore should not be imder- 
estimated, and if possible such maternal 
treatment should be reserved for the earher 
part of labor, bemg given not later than 4 
to 5 hours pnor to the e.xpected time of 
dehvery Otherwise, the influence of the 
narcotic upon the infant, espeaaUy if opera- 
tive dehvery is reqmred, may be just sufficient 
to throw the balance to the wrong side, even 
though ever}"^ effort is made to conserve the 
infant’s life 

The influence of operative dehver}^ upon 
the infant’s respirator}^ acti4nty, whether the 
dehvery is by the breech or by forceps, is 
qmte evident, and the high mortahty fol- 
lowmg breech dehveiy- as compared with 
forceps dehveiy^ is also apparent, especially as 
this form of dehver}" appears to be followed 
by the most severe Dqie of intracramal 
mjury 

Prolonged artificial respiration, by the use 
of the Drinker machine, has distmctly a 
benefiaal effect upon respiration, and in all 
probabihty a hfe savmg one, though an 
exact measure of this part of its value is 
necessarily impossible m ^^ew of the vaned 
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TABLE V — CmnCAL REABOirt FOR 
EEBTIRATOiy UIIFILULTY 

Shjvtnc fTTnfcil cnM lot rqplfttntj d 

M Islcirt* vbe tdkd to brailbc kt fc 

Kcpt« Wx|e iBnnbci* nfftrlaf fna i ' 
opntiTk 

Nirco^ 

Bfeect deflxTtT 
FocLCpi dciirti/ 


UDlaon 4 

Piofa^yd WbM J 

Tritarytl tl ij c iini fUad 

Pnsktim upmtTtio d plketsU i 

ilttsaal tijinili i 

T(rt*l M 

In tbc cue ol tbe 50 ihIabU which went 
home tUre (Ttble I) 3 foflcred from lojoiy 
during venkm and breech ertractkm, 6 ftom 
Injury during forcepa dehvery Five InJtanU 
■ttBcred from enlarged thyrum (i) prema 
ttcre •epaiarion of the placenta (i) prolong^ 
labor (i) aod cord about the neck (a) The 
remaining 16 infanta (Tabka V and VI) 
■offered an asphyxia due to the use of oar 
ffrt k s at least do other caose coold be foond. 
Since Utt (Usages wen oot acetdvt, ft Is 
bdlered the tbcut time httemla be- 
tween treatment and tdrth accoont for the 
infant • respiratory dlffiailllw 

Of the ^ Infanta which did not aurvhe 
(Table n) 19 auSoed cerebral Injury moat 
of ft'"*'* patients (14) came ^ ncc ropay 
Since the injunea ocnirred during deUviny 
are attrlbated to the operative 
Interference and arc ao claadfied In Table V 
With th'** ex^ianationa the dfnfcal dlag 
noaa In TaUe V will be underatood. 

ifede of iditerf The majority (57 or 
Ate oer ctnt^ of the 66 deUvenea required 
tnterfereuce CT^ breech 

S^tations being Inriudcd In thh gro^ 
were only 9 apoataneoui vertex 
In the entire aerk*. Tlif mo^ty 
rj tl* infanta delivered ^ the breech was 
that of tboae deHyered by forc ^^ 

t wdgbed le« than iK poa^ 

ti« raufatog <s -U* 


TABIX VL — fU*VT\TJIO DtTAXn IX XKtS 
TFTC AfTUTJUATlO* CA* BI AJUiaUlU 
TO MARCOSg. 

SbMrtiC the aaoot d a atud e nd D* btarS W 
tveoi ijtmkiktrmtkB uxl Urth, to rt kksli «hi lAd 
t« bnathe pfm pthr at birth, tad *tn BtScol 

ra^tfadoo. Na other OHM to rt^totof diflcthr ctoA 

be dttonteed. All iC bltnti larTheiL 


SnW 

K*. 


u«awui 


hlopUa* whitote b H 
hlirmltrswlrtatnao^jc-m. 



hlotpblaa Bilphad ft. X 
StTT«^trioe |T i/«eo 

4kr.ptoB. 

J 

BeAn uiTtal 

jlc.4J^ 

* 

UorpUD* whAati fi. W 

UifBtriTTiwtrtotifjo^rccw 

ihi.i)toa 

S 

hlon^lat ad^toit fr i/ft 

hi. 

ft 

htaryAto ■o'yAtH fr i/ft 
SrrfirJtMdntfT /m 

1 te-pi^ 

7 

hloepUM Rh^xts ft /ft 
Ih.nii'Jafthic ft. i/ieo 

Itptoa 

a 

UorpUna lolptal* p i/ft 


a 

htoptea Mytola ft. >» 
15r»T»J»rtn« p /m 

htp* 


ilorphto ripbad p. /ft 

h*.pa*k 

' 

1 htopUMnipbuii p /• 

1 SopokmiM p / 00 

(far 

• 

htopbls* p }4 1 

Sanpetotoia p /too 1 

j hi. son*k 

1 


ihr 30^ 

“ 

hlerptha p 

Bafnludoa p /too 

htp^ 

s 

hlwptdaa xaTphad p i/ft 

to^ 

tft 

hlwptl— Rlpbata p }i 

hr ppto. 


Rdatiwn ef j^-frealaioir niprtitry ertWy 
to tvninl The nature of the resplrat^ 
activity before Hrth Is recorded In Table VIll 
In ai instances no breaths were observed. Of 
thcae infants, 13 never breathed, even after 
the atart of treatment whereas 6 did ao 
daring that period Three of the 6 surviTed. 

Gai^jing resplratloo wu not^ In one-third 
(as cases) of the Infanta, and of thli number 
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already witnessed) and a life be saved which 
otherwise might be lost 

SUMHARY 

1 The causes of respiratory difficulty of 
66 infants which failed to breathe promptly 
at birth are recorded and also their responses 
to prolonged artffiaal respiration 

2 Fifteen mfants never breathed, 21 
breathed before or dunng treatment, only to 
die m hospital, and 30 infants were discharged 
home ahve 

3 The commonest cause of respiratory- 
difficulty was narcosis 

4 Breech dehveiy was followed by the 
greatest number of deaths, and by the most 
extensive cerebral mjunes 

5 The Dnnker respirator exhibited a 
stunulatmg effect upon respiratory activity, 
and made possible prolonged heart action 

6 Patients who required artffiaal respira- 
tion for more than 20 mmutes, were dis- 
charged home ahve, patients who failed to 
breathe normally dunng the first 35 minutes 
of treatment, in fact, i patient dunng the 
first 75 mmutes, hved for several days 


7 The premature infants and those suf- 
fenng from narcosis exhibited the best 
response to prolonged artificial respiration 

8 Patients fadmg to take a single breath 
before the start of treatment exhibited a 
high mortahty 

9 The chief cause of death was cerebral 
hemorrhage, prematunty being next most 
common 

10 Suggestions are offered concemmg the 
details of treatment by means of the Drmker 
respirator, and a modification m the nmning 
of the machme is recorded 

The authors are indebted to lliss Katharme Schlegel, 
R N , of the Philadelphia Lying-m Hospital, for her in- 
valuable aid dunng the penod of the investigation in 
transcribing and recording data. 
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uid tezkna condiUorta to be fouod In tbe 
pttknti treated- It appear* to have a 
frimTilartng effect upoft tej^dntory activ 
Uy of iniantfl who are Dot extremely 
uphjxl&tedf and apparently la capable 
la^taMng car^ic aetkm for hxig perioda 
in infanti mort deeply ajpbyxiital 
Ai Ui u can be learneo, ft baa no InjaiioQa 
eSect npon ibe infant and appear* to be 
fCKT^lngly gentlo in It* acriocu Thia latter 
ftet b exem^ined to tbc foOtmnf experience 
in tie Univesrity CUnic 
An infant irdiiilng i poand and tx oonce* 
*t birth, became cyanotic and itopped 
breathing bonra later He waa placrf to 
the Ttapiratot and ^ven artificial reapiratiem 
contioooQjly for 6 hour* and 33 mtoutei 
daiing irhici time he gasped 3*6 tiinea, or 
,pp pwW. triy one breath every 71 •econdm. 

said that the resplia. 
tor b of greatest vehie to the treatment of 
faif*nta snSering from exceaSrc narcoab and 
fn akBnjt those which are prtmatt^ atooc 

SWol tim MT 

tScritical 


Some of emr earlier o ta em ti oo de^if 
inth the treatment of asphpia Bcx ato na 
bv tbc use of the Donier roplnlnr lead to 
Ibe coochirion that negative piCMUie, »i4- 
out the me of an alternating podtiTc praam 
but alternating with atmnyhetic pttmt, h 
fuffickmt to bring about an adecpite depa 
of putowoaiy ventflation. Dmiag the pra- 
ent ttudy to the presence of ao di at ie 
de gtee* of asphyilt ne^dre ftuatr* «i* 
waa found to be quite oBcient- Hwrre fi 
certain cases of very •cvere tipiyiii to 
was not the <**«» Accurate metanianoit ef 
the air moving to and from the langi cf 
some deeply asphyxiated in f a n ts, whh tie 
ropfialoT running, and espcffaoenta t** ™ 
the use of an alternating poative 
lacDcsded that, to these cast* of *evoe afftT*** 
the added use of poaftive pcutui'e li adr®* 
tageous toitead of alternattot the ntfxtiw 
p rt saojc solely with that of the atmc*b» 
As a result of these obaemtioo*, it b 
advisable alwayi to use both nega p^^* ” 
poritivt pressoit whether the ® 

ndW, moderate, or sevesa in deg ree, 
been found acMsaWe also from eiperto^ 
upon asphyxiated cats never to aOow Ito 
postdra pi'uwn to e x c e ed that of t“ 
negative p rt as urt, and preferthly to * 
both at the tame level The changt* to tto 
machine neceawry to the proper w « 
positive pr es a ui e with negativn piosuit, ^ 
very easfly made direcdon* for which can he 
seemed from the manufactoret 

Cooceming the pr o p er doiatioc of 
longed trtifidai respmtum for ispbyxUt® 
Infanta, It U deemed advisable to ctetto* 
tTeatmmt for at least an hour or until <to*“ 
tabes place Although oltfaiale sarrir*! » 
rather unlflteiy if normal breathing doe* not 
develop within the first 30 minutes, It 
yet be stated that iniants which fail to treaty 
oonnaHy for the first time after that period 
has elapsed wHl o t ce jaa rily sbortly ^ 
the infant Is premature it is he*t to ^ 

the respirator a matter of days, or until U b 
wdl past its bat attack d respiratory weak 
uesa, cysnorii, or apneea- By so doing, If ct»- 
atant attendance is nrlntatniid suhaequenf 
attacks of a terioos nature, may be promptly 
and adequately treated (as fniy of u* hs'< 
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TDBERCXJXOTJS BACILLUKIA 

As operative therapy for tuberculosis of 
the kidney was more widely emplo 3 ’’ed, it 
became imperative to develop more accurate 
and infalhble methods for diagnosing the 
disease, espeaally in its early forms In this 
diagnosis the demonstration m the unne of 
the causative organism, the tubercle bacillus, 
pla) ed an important r61e Casper and Israel 
m the early j'^ears of this century, were of the 
opimon that the presence of the orgamsm m 
the kidney unne mdicated a tuberculous 
process m the kidney On the basis of this 
assumption, numerous surgeons began to 
perform nephrectomy m cases m which the 
organism had been found m the kidney unne 
As this procedure began to be used more 
widely, frequent reports appeared m the 
hterature of cases m which the organism was 
found m the kidney unne and m which 
nephrectomy revealed a normal kidney or one 
which was the seat of merely non-specific 
inflammatory changes and not of a tubercu- 
lous process (Fedorow, Rhimer) This re- 
sulted m a renewed mterest m the older 
studies on baciUuna, and especially tuber- 
culous badlluna 

From these studies it was assumed that 
the tubercle baolh which were orculatmg m 
the blood stream could be excreted by the 
kidney Some authors contended that the 
normal organ is permeable for the bacflh, 
while others beheved that only a kidney 
previously damaged by chemical or mechani- 
cal trauma, or any of a vanety of disease 
processes, would allow the tubercle bacflh 
to pass through it from the blood mto the 
unne It was also beheved that the organ- 
isms could produce non-specific inflamm atory 
changes m the kidney (tuberculous nephntis), 
which could serve as the source of tubercle 
bacflh which appeared in the unne Such a 
kidney, it was beheved, could either heal or 
could undergo shrinkage It was thought 
that nephrectomy m such a case amounted to 
a needless sacrifice of a vital organ 
It was further assumed that the excretion 
of tubercle bacflh by the secretoiy apparatus 
of the kidney plaj'ed an important r61e m 
the development and the further spread of the 
tuberculous process m the renal substance 


The orgamsms were said to be excreted by the 
glomer^ (Orth and Ernst Meyer) to appear 
m the tubules and thus to attack the renal 
parenchyma Others w'ere said to find their 
waj’- with the unne to the straight tubules m 
the medulla where they either attacked the 
renal parenchyma or were earned further to 
the tips of the papfllEe, where a specific lesion 
then developed This sort of a process, m 
which the orgamsms are excreted bj" and then 
attack the tissues of an organ, is known as 
an excretion tuberculosis {Ausschetdungstuber- 
culose) 

But strangely enough a study of the ex- 
perimental hterature reveals that most m- 
vestigators confined their efforts to an obser- 
vation of the changes which the tubercle 
bacillus produces m the kidney and to a 
demonstration of the organisms in the renal 
tissue Careful studies of the unne w'ere 
usuall}’^ not earned out This was imdoubt- 
edly due to the unsatisfactory methods which 
then prevailed for demonstrating the tubercle 
bacillus m the unne 

Paul Courmont and Hugel demonstrated that if 
2 milbgrams of a culture of tubercle bacflh is in- 
jected intrav enouslj m an animal, the organisms 
rapidly disappear from the blood stream (10 to 15 
minutes) and can no longer be demonstrated bj 
stainmg in this time they seem to be filtered off 
by the \’anous organs, mainlj by the lung, to a 
lesser eirtent by the liver, and thirdlj b> the spleen 
The studies of Lesieur and Garj' brought sunflar 
results Titze found that if small or moderate doses 
of bovme tubercle bacilli are injected mtrai enously 
m cattle and goats, the organisms disappear from the 
blood stream at the latest in 9 daj's If fatal doses 
are injected, the orgamsms are stiU demonstrable 
throughout the entire life of the ammal 

Courmont and Dor, Gilbert and Roger behe\ed 
that the dev-elopment of a local tuberculous process, 
such as a renal tuberciflosis, rather than a general- 
ized infection, depends upon the vuulence rather 
than the number of the mjected orgamsms 

Fnednch mjected large numbers of weakly viru- 
lent tubercle bacilli mto the left \ entncle of rabbits 
He observed mainly contractures of the kidney, 
which took their ongm from the glomenfli The 
injection of virulent orgamsms resSted m the de- 
velopment of a marked renal tuberculosis m addition 
to a pulmonary tuberculosis 

Pds Leusden behev ed that the contractures seen 
in Fnedneh’s experiments with weakly virulent 
organisms may be explained on a purely embohe 
basis He attnbuted the renal mvolvement m the 
cases m which virulent orgamsms were used to the 
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I N CAMS of feneralued Infection the or 
gtTikrrn have repestedly been demoo 
itiAted In the VAiious body lecretkms 
dfh u the mine and the feces tbe bile, the 
muens. the sweat, the mlTh, the saliva, b 
pJi-nr^i and peritoneal effosloni, b tbe aplnal 
fluid, and b the secim. Tbe question as to 
srbcriier bacDH can be eageted by and pass 
throngh. tbe normal kidney hu bng been 
(fisputetL Origb*^ pnrfjleoi had merely 
aUkeoretical mtereit but with the devdop- 
mfnt and the refinonnit of the various 
methods for dlagnorinf renal pathology b tbe 
Bring, with tbe porpoK ot bstltuttng the 
proper therapy this questbo has aasumed a 
very definite cUnial bip ortance. Sfarce U 
was obviomly tbe function of the kidney to 
excrete tone metabolism products from the 
organism, and ibee patbakwKal bacteria 
were freqaentiy found b the arbe of patknta 
afflicted with bfectioai diieaaca, It wia 
PHtiTTnl to srriune that the ebmbatioti of 
organisms by acretba through 
be kidney Is an biportant defense mec haoli in 
of tbe body 

A carefnl cocaidcratloo of tbe various 
cmiiiDental ftutfies on rwn-tnbercukms badb 
Inria reveals that all of those bvestbalors 
who carried out careful hhtdogical studa of 
tbe kidneys b tbdr esperimeiUs (Opits, 
Koch, and Pemke and ScaghosO found that 

TiiulcM Ol tl» tol^ 

,1,0 payed M liuportMt p«rt to 
(Sittnum Kod.) d*. 

ens this obaerratk®- -r. . , Wv*. 


(with Opits and Koch) to be dw to tk 

unphyslologlcal conditions unde whkh the a 

periments were carried out. Further the 
plaong of a irmnls mto the cut ad of tk 
ureter (Bledl and Kraus, v Kkiil) b rny 
apt to lead to a contambatloQ of the arfue 
with blood, which will allow the o ginbrs 
to find way mechankaHy too the 

mine. 

If a true physiological excretk® occartto. 
we sbouid exp e ct the organisms to be ci ottoi 
regularly by the kidney onda the 
coudltlons. But this obviously does icf 
occur Further one would exp^ ^ ^ 

accmanlsQoci of the organimii m the row 
tmaes (as suggested by Oplti) as occun ■ 
the esmtioo of other ahttances W 
kidney But the histological stwes cf 
Opits and v KlecU showed that 
casicmal orcaniims woe found to be ptfot 
b the rosl tissues. _ 

Under conditions of pihydolo|ical ooe 
boo, ooe would also expect the bartens to 
accumulate to loch a degree b the urine that 
they would be preeait there b a much grealo 
coDcentraliou than b the blood. TTfis oc^» 
b the excretion of other substances (nr®, 
sugar etc) Bat tbe quantitative itncBa <* 
Bledl and Kraus, v Klecki, and Ofib 
•bowed the appearance of only a few orgtn- 
Itms fa the unne b icite of the fact tbxt 
many millions or even tflhoQS of them were 
dfoiUting b tbe blood. 

The cxpeilnients of tV yasoiowlticfi, ▼ 
Eecki, and Koch showed that organbni 
which are bj^cd bto the hiood itreini 
rapidly diiappear from the circulation They 
tend to past through tbe cimilalian of tbe 
kldneya to lodge b other organs, such as the 
liver the ipl«n, the Inngi and tbe booe 
maiTcrw— where they are subsequently de- 
stroyed by tbe activity of tbe cells of the 
tbsuea. THr omd nc* eanilm by Urn UdJtfJ 
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tubercle baciUi in 24 hour portions according 
to the method of Loewenstem-Sumyoshi on 
the egg medium of Hohn Four tubes were 
mocukted from each portion, 1440 cultures 
iiere made m all In this way we had no fear 
of contammation with organisms other than 
aad fast bacilh, for the former would be 
destroyed subsequent!}’- by the sulphunc acid 
used m the procedure Direct smears of the 
urme were also made, and these were stamed 
by the method of Ziehl-Neelsen or of Osol 

Canthandm nephrosis, uramum nephntis, 
and mercunal nephrosis of var}ung degrees of 
seventy were mduced m some of the animals 
by mjection of canthandm m oil, bichlonde of 
mercUT}’, or luamum nitrate After suffiaent 
time had elapsed for lesions to develop, 
tubercle ba cilli were mjected mtracardiaUy 
and the urme was erammed for the baalh to 
detenmne if the lesions prenously produced 
had made the kidne3’s permeable for the 
organisms 

At varymg mtervals after the mjection, 
the animals were killed by a blow on the 
neck, and careful histological studies of the 
kidne}^, and m some cases of the other 
organs, were earned out The specimens 
were stamed -with the hematoxj'Im-eosm, 
Ziehl-Neelsen, and Van Gieson stains 

For the mjections we prepared suspensions 
from cultures of tubercle bacilh of varjmg 
age, virulence, and t}’pe These were care- 
fully mixed with physiological salt solution by 
gnndmg m a mortar for several hours This 
was done so as to avoid, as far as possible, 
the presence of larger masses of baciUi which 
might act as emboh and lodge m the renal 
vessels, causmg pathological changes The 
orgamsms were then counted according to the 
method of Zelter so as to ob tain a rough idea 
as to the number mjected m each case 

S-DiniABY OF THE ANIMAL EXPEROTENTS 

Among 8 cases m which the tubercle 
baedh were mjected into the ear vem, 5 
developed speafic lesions m the lungs only, 
1 developed specific lesions m the lungs and 
m the kidney, and 2 developed no lesions 
Culturmg and smears of the total urme 
excreted for 20 da}'s failed to show the 
presence of tubercle baalh 


Among 6 cases m which the bacilh were 
mjected intracardially specific renal lesions 
developed m 2 cases In one of these tubercles 
were also present m the lungs, and m the 
second also m the hver and lungs One case 
showed small necrotic areas m the glomeruh 
Culturmg and smears of the total urme ex- 
creted for 20 days failed to reveal the presence 
of tubercle bacilh 

In 8 cases canthandm nephrosis, mercunal 
nephrosis, and uranium nephntis were pro- 
duced, and tubercle baedh were then m- 
jected mtracardiaUy Subsequent culturmg 
and smears of the total urme excreted for a 
number of days faded to show the presence 
of tubercle baedh 

In spite of careful histological study of the 
kidneys, the baedh were surpnsmgly absent 
from the tissues They were to be seen m 
speafic lesions m only 3 of the cases In no 
case were they seen m the lumen of a renal 
tubule or m the epithehum 

DEDUCTIONS 

A cntical study of the e:q5enmental hter- 
ature on non-tuberculous bacdluna reveals 
that bactena do not pass through the kidney 
before severe chermcal and mechamc^ 
mjur}’- to the organ has occurred This 
manifests itself m the rupture of blood vessels, 
a sex’ere degeneration of the epithehal cells, 
and m some cases a glomendonephntis A 
phj’siological process of excretion endently 
does not occur The appearance of the 
orgamsms m the urme depends upon their 
lundence and their number m the blood The 
studies of Koch have shown that some virulent 
staphylococa may appear m large numbers m 
the renal tubules Orth and others also 
noticed this and called attention to the fact 
that such organisms may be earned -with the 
urmary stream to the medulla of the kidney, 
where they may give nse to the development 
of abscesses (nephntis papillaris mycobcans) 
Orth, however, mistakenly beheved that the 
orgamsms found thar way mto the tubules 
by a phj’siological process of excretion bj- the 
glomeruh 

By analog}' numerous authors have as- 
sumed that the same conditions apply to 
tubercle baalh Some beheve that these 
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pr«K»ce cl UiR putkk* la tb* ImdlkiT soipeft- 
rifvt, vUcb altnrcd the oTftalfiis to lod^ tn tbe 
kldDe7 Lradm ia^ecttd tnbcrdc bcdQI Into 
tba raul trteiT cl raU vlth tbe foBniax nnlu 
(i) Tb« tojccuop (X rlrolent orfaolsEU rttolted la 
th* drTT lut « iifnt d a Kocnllied tobertolo^ 
(mifajly pdnvtrary) (t) Injecdon ol -rlnilcnt 
orprtttim tnuxadfd la cur* oO rcaohol tn the 
dmkfiment d a oallatenU ratal tobercnloaia and 
a fBBcaQttd tabenailoab. Tbe otber Udaey waa 
not I n TO i ra l (j) Io}ectloa ot a maUer nitmbeT d 
arlroleit ornajem ctupended fai olive oQ renlted 
la tbe (Wreiopccient ol a locallral onllaler^ renal 

j-nh^n-nlrtf^ l 

IBi actdiuiocti were tbat. tO Tha vlreWaca ol 
tbe oesaaltm playa an imporUat rtle la the d^ 
▼clop meat ol a renal tabercnki^ (a) Local 
tactm aocb aa drcnlatotr ckanfea and tnmBa 


and bk acbool) (4) Sto^e atfanlami and at«llcr 
partkka coatahtlni orfankma paaa tfanretb (ba 
drctditkin of tba adoey to lodn to otber otfaoa 
(ItW a(deen) Only Urier pamda tend to lodfe 
la a snBLlkr artery and: to prodoce tbe confltloDa 
whkb alkre tbt d c rek paaegt of a renal taberndoala. 
(]) la renal tabemloaU tbe leatooa 

•Msn to prder tba renal ooctax. 

FrledlacBdcr Ukeaite beUmd that loal dr 
ttiatofy cbaafa plared aa loportaat part tn tlw 
tdeedea d tba br tubereulodi. ^ Uka- 

«lae bdkvta tbat tba Tunlraee atbe than tlw 
stoabcr ol tbe orpjlizna vaa rr^xatalUe ter Ibe 
fonEwdon ol tuberutlooB Wrafapi la tbe Udney 
Breocertina ■w«t Toaddoo bdirred that tuber 
^1.^ In tbe of tbe kldnay eolcbt 

be tb« rsolt of tafertloo carried by tbe tympbaBca 
ix«n tM hreoehSal Irniph nodea Tbk Uwoty baa 
Jhp^ ed and u no b»*a accepted today 
Do CeeKoaekar btSered that tuberde barillt 
Upon tbe damea can prodoco a nop-apedllc 
infltinniatccT clwafe la tba kidney aritbwt tbe 
toniwtbai ol imd&c UdoBi. lie caUa tbta ceodttloB 


t •‘tnberoito-Daamoe. 

Orth beOered that tadated medoOare reaal fod 
mleht cc^Wr derdop ta a_r«*ilt d Inlecto W 


end tnboka and were canicdjo tbe ftuntt 
S^Utlw to tbe nwinlla or tbe paptn^ Bot be 
bdJW ao blaloJoflcal prod ol tbk tuuri^ 
B«Uy Injected mepenaiooa d tab ^be cminto 
tba cariid'^and Into the renal of 

^yjta. Tie anhnala w*« 

^ I-. been a tew boora to aeTetai weeia 

were careftilly 

^Tai a ed ^ cajafol^ etwBed. 

rlmd tnberde badlli In a rtaal tobnlo. 


fTiftantmtti-e y roBCtkai to tbc tlwiK ITv 

Bicro Qi pdymorpboQDdcai Icoracytca ud awi hep 
wandninx crili wm aeon. Fofmeatztkw d (hm 
pbaiocyuc criti eoon ocramd, and 1 yceRtaatlet 
d tie tlaeor ccQa to form tbe ^<edfic ti^bcicdw 
Icakoa followed. 

kledlax waa tbe firat to otny 00 tcuefel exalta- 
tions d tbe mine and to cenblne thae ebk • 
Uatoloflcal itody ol tbe kidDeya. Hb petratiVk i 
and accnretc atndlea ban Aww aeeb to dor if 
tbe prerkmaly accepted, ex reoeoqa riewa c« tt^ 
cnlou bedjluria. la 1914, tils aalkr bjdti 
hnmaa taberda be dill wbentanra^ lalo fdn 


a wila. Tbc inlrTtah were placed la ■alaiiJw 
caxca and tbe "rtne «u tor a a a jfl^er ■ 

days cr wttka by linear and rtdna ^ t w ea ft rfi * 
Tbe kJdneya were bbtoiopcaDy ta d saw 

ol tbe aectloDe were mtnlaed foe tnlede 
Tba nbUt tH pe o n d to be •efttfre. nw 
of tbe fuiaea piga pn po^n readta In tta ^w» 
and la each d tbm cases ipedActsbercdm* at* 
arere found la tbe Ud n ey a. The |dnre pip lb® 
fromda to tes (kya. 

In moat of ocir eapoiment* are bjeded ^ 
bwcHliry ampenikos cfliectly fato the kn 
ol tie heart. In thi* way the c*;^ 
tana are komedlaldT iitwrmbatr d_falP^t k 
greater drrulatkm and art arried diretuy W 
the kidneyi. SubcutaMona *"^1 btravtiiffB 
bjectiaiu are foff the njoet 
aalUtactory for e ic r eti op rtndiea FoDo»i^ 
•abcotaneoa* bjeetke* the appeaia nct a 
the organisms b the bk>^ itieam b uDcertwO 
tnJ deUyed at bod. After bliaw»® 
bjeetJems the bo HTn ue ipt to be fiUacd « 
fa the capillary bed of the lanji. 

rzyzEntzvTAL luia 

We used female rabbit* b our aperimarla 
Tbe tnhcTde harTtn ',rere bfected bto the 
ear veb or bto the left TenlrWc ol tbe heart 
under perfectly iterile pcecautiooa, aft® 
which the bjectfcm ilte wa* treated *flh 
tfartnre of iodine. In iome ra«ea Intravdow 
fafnaiona of i^occae aolntioei, mbeutanew* 
ad mlnh t r atkm of phTiiok*ical »lt *0101100, 
or bfcctloaa of eu^iylfa were gbei to 
atbrulate d lni e al *. The Tihv..k were then 
placed b metaboSm ca^ which allowtd * 
crdlectloci ol the total tmne voided Tbcae 
caw had prevfcmdy been cleaned with 
boilbf water Tbe total nrfae excreted wa* 
collected for periodi up to *0 day*. It was 
completely centrlfajed and colUired for 
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SUlIirARY OF EXPERIMENTS— Contmaed 


RilUt 

Injectiont 

Chemical examination 
of the unnej 

Smears and cultures 
of total onnes 

Histology 1 

Remarks 

20 

lomgm oranrammtniteand ic-cm. 
oil loooadrtnalinstibcQlaiieousiy 

3 dajrs later 6 bDUon nmlent hu- 
man tj*pc bacflli mtracardlaD} 
o 7S gm. cuphj Ilm fubcutaneousb 

\IbumeQ, trace 
Specific gravity, 1031 

Kcgative 

GJoraerulonephntis, No ba-' 
cilh or specific lesions in kid ' 
ney 

1 

1 

Pied 30 hours after 
second mjection 

21 

3 s mgm- uramum mtrate and i 
cxnL I rooo adrenalin soliUon suh- 
cutanecnisly 3 days later 4 biBiOTi 
virulent bo^Tno type bacilb mtra-] 
cardiaDy 

1 Albumen, pQSibve 
Specific gravity, 1017 

1 

1 

K^ative for 4 days 

Nephrosis- 2 so specific lesionsi 
or tubercle badlh in any, 
organs 

Pied 10 days after sec 
ond injection 


r mgm- canthandm subcutaneously ' 
2 days later 4 biUioa attenuated 
human type bacilli rntracardiatly 1 

Albumen i s^o 
Specific gravity 1030 

Negative 

1 

Nephrosis- No bacilh or lesions 
in any organs 

Died 22 hours after 
second mjection 

*3 i 

20 mgm. bichloride of meremv sub- 
cutaneously 5 days later 6 billion 
%’inileiit human tjpe badlli intra 
cardially 

Albumen ne^tive 1 
Specific gravity, iot2| 
granular casts , 

2-4 erythrocytes 

Xegatfvc for 4 days , 

1 

Necrotic nephrosis. No ba 
oHi or spe^c lesions m any 
organs 

pied 4 days after sec- 
ond mjection 

■ 

10 mgm* bichlonde of mercury sub- 
cutaneously 5 days later 6 bilhon 
MTulent human type baalh Intra 
cardiaHy 

Albumen, 0 

Specific manty 1045 

1- 2 byalm casts 

2- 3 erythrocytes 1 

Vegative for 3 days 

1 

Necrotic nephrosis. No ba 
dlfi or speafic lesions m any 
organs 

Died ^ days after sec 
ond mjection. Preg» 
nant 

I 

35 

3 mgrm bichloride of mercury sub- 
cutaneously s days later 6 biUtoD 
virulent human type bacilh intra 
vcnously 

^omcn positive 
Specific gra\nty 1037 

Negative for 5 davs 

1 

1 


' Killed 20 days after 
second infection 
Pregnant 

■ 

10 mam- canthandm subcutaneously 
4 oaj^ later 3 billion viruJcnt hu- 
human tJTDC baalh intraairdiahy 

Albumen peraDve 
Specific gravity lojs 

I hyalro cast 

Ncgati\*e for 10 days 

Brn!\iT7tti^^B^nntTS7SftLVrTi R3 

Killed 24 days after 
second injection 


tThfi oramlam mtrate ud the bichloride of mcrcufT were grveo as r per cent tqueons solution and the canthandm as a i per cent solntaon m ohve 
ou. 

tVer;* carefol daOy chemical and sediment exammatioiis of the unne were made to demonstrate the presence of renal dama^foUowms the in 
jtctums of the venous solatioas- For the *ahe of brevity only the posiure finding m the mine on the day of the hanHiry injection arc indicated 


the renal tissue and gi\ e nse to a tuberculous 
lesion Such a process in which the bacflh 
are excreted by and then attack the tissues 
of the organ has been referred to as an 
“excretion tuberculosis” {Ansscheidungsiiiber- 
hilose) But these authors have failed to 
take into account the specific nature of the 
tubercle bacillus As Huebschmann has 
shown, the tubercle badllus assumes a speaal 
position by \nrtue of the following charac- 
teristics (i) its immediate action upon the 
tissues IS comparatively mild, (2) the tissues 
are very resistant to the organism, (3) the 
organism is very resistant to all attempts on 
the part of the tissue ceUs to destroy it, (4) 
It grows very slowly It is, therefore, our 
opinion that, as a result of these quahties, the 
passage of large numbers of tubercle bacilli 
through the renal circulation does not result m 
such immediate, severe, chemical, and mecham- 
sal damage to the kidney as to allow their 
passage into the unne In corroboration of 
this, the histological studies of iMaffuca 
(after the mjection of huge numbers of 
attenuated baedh), the studies of Jasienski, 


the studies of Buday, and our experiments 
failed to show blood vessel rupture and other 
such severe changes as Roch, Opitz, and 
Permce and Scaghosi found m the kidne3'5 m 
their studies with non-tuberculous orgamsms 
We, therefore, believe that by virtue of this failure 
to produce such changes, the tubercle bacillus 
does not pass through the kidney, from the 
blood into the urine, under any conditions 
Tubercle bacilh maj’" appear m the renal 
tubules But this is a veiy^ rare occurrence, 
and it is alwa3'^s dependent upon the presence 
of specific lesions m the renal tissue which 
extend to the lumen of the tubule m which 
the organisms appear In ammals, tuberde 
baalh have never been foimd m the tubules 
sooner than 8 days after the mjection of the 
organisms mto the renal circulation, m other 
words, not until time been gii^en for 
specific lesions to develop In one case of 
Buda3’- organisms were foimd m a renal tubule 
9 da3’s after the mjeepon, but the correspond- 
mg glomerulus was mvohed m an extensive 
tuberculous process Likewise m a case of 
Pels Leusden tuberde baalh la3- m a tubule 
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cunal nephrosts seemed to have the same effect 
In 2 such cases, m vrhich the animals hved 
long enough for specific lesions to appear, the 
tuberculous lesions were strikingly more 
extensive than m other cases of similar age m 
which no such damage had been prexnously 
mduced 

It IS our opinion that, after a tiilercuhus 
infection has occurred in the kidney, the 
tubules play an insignificant rSle in the further 
spread of the process through the organ A 
true excretion tuberculosis {AusscJmdimgsluber- 
hilose) does not occur in the kidney In this 
connection we beheve that a distmcbon 
should be drawn between a “true” and a 
“false” excretion tuberculosis m the kidney 
The latter may be defined as the dissemina- 
tion of tubercle bacdh mto the renal tubules 
by the spread of an mterstitial tuberculous 
lesion through the wall of the tubule or 
glomerulus and the subsequent infection of 
other parts of the kidney by these organisms 
This sequence of events occurs relatively 
seldom, while a true excretion tuberculosis 
(the orgamsms being excreted by the kidney 
then attacking its substance) never occurs 
Various authors (De Keersmaeker and 
others) have described non-speafic inflamma- 
tory changes m the kidney due to the direct 
local action of the tubercle baolh upon these 
tissues But as the studies of Schleussmg, 
Ranke, and Huebschmann on the histologj'’ of 
tuberculosis have shown, changes occur m 
the early stages of development of a tuber- 
culous lesion which may exactly resemble a 
non-speafic mflammatory focus This is the 
S 3 called “exudative phase” and precedes the 
“productive phase” m which the actual 
fonnabon of the tubercle occurs Buday saw 
such mflammatory changes (accumulabon 
of leucocytes, mobihzabon of wandenng 
cells, exudabon) m the kidneys of rabbits 
several flajis after the mbavenous mjecbon of 
tubercle baolh A fragmentation of the 
leucocytes then occurred and the producbve 
phase (proliferation of epithehoid cells to 
form the tubercle) followed In our experi- 
ments we have not observed non-specific 
inflammatory changes m the kidney foUowmg 
the mjecbon of tubercle bacdh mto the cir- 
culabon 


TVe are, therefore, of the opinion that a true 
tuberculous nephritis does not exist and that the 
cases 'iohich are so described are either true 
specific tuberculous lesions which are still in 
the exudative phase of the process, or inflamma- 
tory lesions due to other causes 

SXnSMASY 

1 A physiological excrebon of bactena 
by the kidney does not occur 

2 Some bactena may pass through the 
kidney^ and appear m the renal tubules 
after severe renal damage m the form of blood 
vessel rupture, severe epithehal degenerabon, 
or glomendonephnbs has been produced by 
the orgamsms and their toxins 

3 Tubercle baalli do not pass through 
the kidney's, from the blood into the urme, 
imder any circumstances because of the 
comparabvely mild immediate acbon of 
that organism on the renal bssues 

4 Tubercle bacdh rarely appear m the 
renal tubules, and then only as the result of a 
direct extension of a tuberculous lesion through 
the wall of the Bowmann’s capsule or the 
wall of the tubide 

5 A “true” excrebon tuberculosis never 
occurs m the kidney, and a “false” excrebon 
tuberculosis occurs relabvely seldom Tuber- 
culous lesions m the medulla of the kidney' 
are usually hEematogenous m ongm 

6 Pre-vaously mduced traumabc, degenera- 
tive, or mflammatory lesions of the kidney do 
not make that organ permeable for tubercle 
bacdh 

7 Tuberculous lesions m the renal paren- 
chyma which do not commumcate with the 
renal pelvis seldom if ever give rise to bacd- 
luna 

8 The kidney' has a pecuhar immumty' to 
hsematogenous mfecbon with tubercle bacdh, 
because of its copious blood supply and the 
comparabvely large cahber of its blood 
I'essels Tubercle bacdh which are arcidabag 
in the blood tend to pass through the arcula- 
bon of the kidney to lodge m other organs 
Infecbon of the kidney' occurs only' if local 
chsturbances m the cucidabon or the presence 
of the tubercle bacdh m larger masses which 
cause embolism (suspended in fat droplets 
adherent to d^bns, or agglubnated masses of 
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dtvt After the InfectioQ. But here • «I«o ia varioui «tji^ of prEgnto^ hd tt 
tnberculcm pro cf could be traced extending t^rnitTri« o ccnn ed. 
from the intentltiil tloue to tbe wall of the But u the i^dauBd ctotfica of Soztb oo tk 
tnbule. In our expeiimenti wt made caielnl morphology of the renal •eoetwi hiw 
hlxtolagkal ttodlca of the Udneya of the abown, Toifoui de g oicnttfve ud Influiaa- 
■niinals whldi bad been klQed at 'varying tory changes In tte kidney tod to Hade 
Intervals up to 36 days after tbe Injection, rather fhari to favor the aoeliai by lie 
Tuberde haf-nn -wcrB lievtr found in the kidney of varioos snbttinm wbldi la 
renal tnboles In ^te of tbe fact that soQUona ditnlating in tbe blood. Ibb fact, tocelkT 
or even bilBoni of them bad been Injected bto with tbe knowledge that a phywao^ 
the greater drculatioo earntloo of orgmlina by the kidney doa art 

Emit Meyer from fats itwUes in miliaiy occur fends us to btflere that the oofy 
tubercoloaii of the kidney mistakenly as- prevams pathological cfanuges hi the Udoey 
fumed an aeration of tubercle bacfOI 'by tbe which ifiow the fmmc Ate tmofa cf 
giomenilaa. organlams from tbe blood stream lato tk 

Even ff tbe organlsna find tbcfr way into mii^ art tucb as art sswittert with tk 
tbe tubules by eztenilon from a hibercnlona actual paaaage of blood Into the mine. H 
procc as In the Intentllial tliirt (which huge nombm of orsanlims are dr oi i tf at a 
occurs very nrdy) their chance of finding the Wood, iOEBC of utem may fn tha 
thdr way Into tbe renal pdria U very dl^t, find ibdr way mechanically Into the ud*- 
for they may eaifly kxJ^ aoniewbcre akmg Bat such an o ccuri enca has only a 
the kjog and tortuous coarse of the tubule, theortiiofcl possibility and ba* “ 

In our espedmentf we Inlected tuhearde dlnleal In^jortanco, b e cana e large nutcdwi a 
btdill of 'varying number virulgic e , and type, tuberde baeffi drcnlate in tbe bloo d 
We overloaded tbe droilatfcio In aome cases only In cases of acute mlllaiy tuberano* 
with pbydologlcal salt sohitloii. We stimu That orgudsms may appear In the none ■ 
fa ted dlareais tn some cases with ermbviUn this pL^nner from tbe oi.tsak:rud, tU^t ^ 
or with i^uCDsa. In ipdte of all of these sendnatirBU Into tbe blood btei 
drastic measures tbe bacfni <fid not ap^Max chronic tuberculoala in tbe body b out of toe 


In tbe mine even up to to days aft« tie 
fnjectioo 

Ri-MTw autbon have taamned that pimnoos 
damage to tbe kWney may allow tubercle 
to ps» from the blood Into tbe renal 
tubnlts— in other weeds, that, whereas the 
normal kidney b Impermeable to tuberde 
badlll the damaged organ may allow tbeae 
to peas through IL Ihus vailoui 
forms of direct and Infflreet traama, degw 
ttive ciwngci doc to tuberculosb daewhere 
In the body (Odlentbener) doe to m 
nancy (D6x*) due to various btcrlcati^ 
u w& as Inflammatory changes (n^tls— 
Fedotow WUdbola) bare been •id to 


questko- 

As tbe stujfies of Frfcdrlcb and P* 
Leusden hare shown, tbe kidney ib^ * 
peculiar Inmumity to infecticin by tbe tuberde 
neffTH by virtue 0/ Its rich blood siwfy 
the Urge caBber of the renal vesseii. II® 
the tuberde badlh drcuUting In tbe blood 
are ranlcd through the kidney to lodge to 
other organa. Only such drcumstancei vWei 
help the organisms to lodge In tbe kidD*y vS 
favor tbe dcvdopincnt of a noal tuberenJoks. 
Local dbtuifaances in tbe circulation, trsnms, 
or the pi eaen cB of tbe organlsns in larga 
mafs which produce emixiH In tte kfcbiey 
(saape n ded In fat diofiets, b masKS of 
or agglutinated masses of baeflU) may 
play a rfile. Baumgartea fa hb experijDent* 
loond that previous ligation of the ureter 
seemed to favor tbe dovefapment of a roisl 
tubercnloab following the fajecticai of the 
orginbras. /* #w aUrimaUt Pm fniitvs 
fndttdUn 0f caniharidin M^^bwjir end wter 
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SPONTAKEOUS PYELITIS IN THE RABBIT 

A^ Ascending Ineection oe the Urin Tract, It*^ Rel^ttonshtp tg this in ALvn 

HENTRA F HELMHOLZ, M O , Rochester, Mivxesotv 
S«: ttoa on Pedintncs The iMa\*o Qnuc 


T he relationship of baciUuna, cystitis, 
pyelitis, and pj elonephntis of human 
beings has never been studied, because 
matenal for such study has ne\ er been avail- 
able Ureteral cathetenaation of patients 
\nth bacilluna or rmld pjmna is not war- 
ranted, and matenal obtained at necropsy 
does not give an idea of earl} lesions, because 
the diseases rarely, if e\ er, prove fatal Yer}’- 
little IS known of the etiolog}’ of acute cystitis 
or of acute pyelitis, the existence of the latter 
as an entity has been demed by Chown and by 
Wilson and Schloss The latter authors vere 
unable to find any acute gross, or microscopic 
evidence of mflammator}^ reaction in the renal 
pehTs of children d}nng of unnar} infections 
Frank gave observ^ations at necropsy in ii 
cases of p}’una due to the colon bacillus 
There were no lesions m the renal parench}Tna 
proper in any of the cases There were lesions 
of the pehns in 8 cases, m i case the lesions 
were limited to the bladder, and in the 2 
remammg cases, anatomical changes were not 
found A smular case, m which lesions were 
hrmted to the pelvis of the kidney, nas de- 
scribed b} Cabot and Crabtree In my experi- 
ence, the lesions m the pehns may be shght as 
compared i\Tth those of the renal parenchyma 
if a patient dies of pyelonephritis, but usually 
there are lesions m the pelvis In commenting 
on urmar}^ infection, I shall leave out of 
account those cases m vhich the lesions in 
the kidney represent a secondar}’^ localization 
of infection vnth an orgamsm of the staphy- 
lococcus or streptococcus group, and limi t 
myself to infections wnth gram negative bacdh 
of the colon-typhoid group 
The lesions produced by the colon group 
of organisms, m the various portions of the 
unnar}' tract, have not been so de fini tely dis- 
bnguished, that from the nature of the lesion 
it has been possible to state whether the 
orgamsm reached the part by ay of the 
blood stream or by ascent of the tract The 


problem of the mode of infection of the 
unnar}' tract of man has remained unsolved 
and the chances of such a solution being forth- 
cormng at an early date are xer}- shght It 
seems, therefore, to be necessar} to stud} 
these infections m a number of the lower 
animals so that the x'anous stages of the 
spontaneous, as w ell as of the expenmentalh 
produced, disease can be foUoued both bac- 
tenologically and pathologically 

SPOXTANEOUS INFECTION 

Spontaneous infections have occurred in 
most of the domestic and laboratoiy animals 
the calf, horse, sheep, pig dog rabbit rat 
and mouse A sharp distmction between 
hiematogenous and ascendmg infections has 
not been made from the pathological picture 
of the matenal at hand Henschen stated that 
m ascendmg infection the lesion is more likely 
to be unilateral that older changes are found 
m the lower part of the unnar}' tract, that 
there usually is some obstruction to the nor- 
mal flow of urme, that the changes in the 
kidney tend to be m the papilla and medulla, 
but that abscesses m the cortex may be the 
mam lesion m an ascending infection He 
did not mention acute p}ehtis in the rabbit, 
only the form of focal nephntis 

Jaffe, under the subheadmg, “ascendmg 
infection (c}'stop} elonephntis) called par- 
ticular attention to the form that occurs m 
the rabbit followmg injunes to the spme, gix - 
mg nse to cord bladder, stasis infection, 
ascendmg p} elonephntis, and death Ol less 
sex ere infections he said that the} may lead 
to sclerotic changes in the kidney, resembhng 
to no shght degree the changes m the kidnex 
of man Seifned also mentioned only the 
sex'ere forms associated xnth spmal injurx 
stone, and tumor, but did not desenbe the 
uncompheated form of c}'stitis and p}ehPs 
which, from more recent expenence, I feel 
cannot be so uncommon 
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badlU) aUcnr the oryamsm to lodffC In the 
rcn&l tiHQe*> 

Q. A iMberadout utbJmUs (a non ipedhc 
ioflammatory change m the kHn^ doe to 
the direct local action of tubercle bacflU) 
dots nU nisi 


X. B^nfuana, P £j:p«tcMattDt oad mttuMadk 
iMtoeijKb* tfa Unu d u M C ft TabeAu^ 

ttjrti. L Uta. Vt«d *4-) 

BcxH, A. ud Ka\<n, IL Wthcn Rrtuaef wber 
ifie A ift i tUa wt w MUkTo-MsiaiMMe Oardk 
dnMlci Ofm* rutTiM, f kcMn Med toft. 
*^ 7 >T-T 4 t- 

dffth (BcKIcn. L ai^a-L Paitk o. 
itg 6 > cxxri, i-fA. 

UcD. CApx dk AOBK^dctna <)rr MAts-^etokino 
doidi dnntc* OtyuM Zachr L n/t ■ Ikfdi 

iVrtjiTTMl, }%tft ZTtI. in-ird. 

$. BUD^T.IL ExperwEUa-wUitQckclM SCkScB Mbac 
db GeMc de* roenBtabcrVeU. (. i^tb- 


a CCMDODCDE. J f Nokiawn aeber efltf— toe 
Ikrtoi AK^iS^ il&t 

7 I>vKixtcw\aiccaXIb«adecEtiM,ckrac 3 eMfamVb«> 
cid 0« Kodi badDo* AbKnct troa r«t» vnlof 

L Dvxi. 1 pwACe d tbi (aotartoaraa 

ccnH tlirmih tba Lato«7 «< rabbfi. ) Putu 
a BtewM rMKrH,(«4~rf 
D. FnouA Ejpiranmk BeUtuiB ds gj<«»Tje» 
Oat Cb tf ai i bAii Tttbatonoae, faMbeMdeM Oar 
Tobvlnbae (kt rmcton, CMAvkc, oM KUn*. 
eU va Cemtaki fiu«t Perirfemt ca TtMcM. 
I>rrt*cJ» I«±» L ChU »» fii. J »-«« 

«. f tmaA0im- Kjtbkxl^'VbaaUakn vd Tator 
v «Wifn Ar^ ( Mbi. CUr ael basrHl, pan 4. 

II Hxm3Ui IL f-. *»I Mama* r The 

» fitcf M( bactcrk. Asv J Dk OeU ipev 

*. B. F and B- S TW Udtu^ 

» Ow tor bKteiW. Aa. J Dlf CbtM . 7*1. 

idi, jeA. 


ti. HnaKO-UCM. r Pb latktoftoto to 
Tabtrlafeea. Befie Jaflai fcrtopj tpd 
14. JiMx>t*3fJ D* U NAlnit* ru Tdenieaa a 
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TABLE I— CYSTITIS IN RABBITS 



of colon bacilli does not persist in the bladder 
after bacilh disappear from the upper part of 
the urmary tract Spontaneous baciUuna 
involving the upper part of the unnarj' tract 
IS exceptional Smce the bacdh do not reach 
the bladder through the kidney and ureter, 
it seems probable that they enter the bladder 
through the urethra or by direct extension 
from the rectum m the male A lack of 
resistance of the mucosa or of the normal 
washing out of the bladder allows the organ- 
isms to grow and to produce a baciUuna 
Lowered resistance or increased virulence act 
to set up an inflammation in the wall of the 
bladder and to produce cystitis Seventeen 
such cases are tabulated in Table I In 3 of 
the 34 cases of bacflluna, and in 3 of the 17 
cases of cystitis, the unne from the renal pelvis 
contamed organisms but no pus cells The 
pehnc baciUuna was bilateral m 3 cases and 
unilateral in 3 As I interpret these findmgs, 
these 6 cases represent the first stage in the 
ascent of the infection from the bladder to 
the kidney, for there was bactenal contarmna- 


tion of the pelvic unne, but no mflammator}’- 
reaction of the pelvic linin g 

Finally, there are 16 cases of infection of 
the upper part of the unnarj^ tract (Table 11 ) 
of which II are cases of simple pjehtis in 
which the pelvis and the pelvis alone was the 
seat of infection This represents the second 
stage in the ascent of the infection, in which 
there is an mflammatorj’- reaction of the pehnc 
mucosa to the bactena 
I want to emphasize this group m particular, 
because the occurrence of inflammation lim- 
ited to the renal pehns has been doubted by 
some obsen^ers, in fact, secondarj’’ involve- 
ment of the renal pehns m cases of pyelo- 
nephritis has been questioned NumencaUj 
more than twice as common as spontaneous 
pyelonephritis, secondary' involvement was 
present as a pnmary factor m probably all 
but I of the 5 cases of pyelonephritis 
Infection of the renal parenchyma from the 
pehis takes place rapidly when there is 
stasis, but the parenchyma ma5" remain umn- 
lolved for many days even m the presence 
































































n. Stopfcmnu. ”« ' 


Since 1916 I b»ve been rtudj^* ibc coioo 
lofccticKii of tbo ufuuiiY tnrt In the 
nibbJt In 1917 I (*5) observed mj Cf»£^ 

Of sponUneota pydonepimtU in the nbbll. 

TTie berfUo* «h CMumuiiior teoUted tfom the 
ottoe loc»liial •pcMtillj- b Udney ifboi 
liileaedtou»Tawa>lytii<ibu»<7«k*Jty I" 
lOM wfti MUltaii I culturel tie urine ol 
Mm.1 cbl«. .nd found « 
hnd t comtderlhle ntunlier of 
oraiuoi in e«li cnhc centli»w of urine 
of onlj 1 tew Mntelneri 
OT-olum iot the coodltloo to be tetmel bndl 

SriTBuJUuri. ” I *m defi^ u ^ ^ 
S»of lunaoienble Ucteri. in the urine from 
Sehleddei nnri the «l»en<e nf^ ceOe. In 
the neet 5 you*, while 

h*** ‘°f>vi’'n2aiT Nnee 

‘*°°*,°L^U«^the number of 

.i_r trj^ dttiln* tbb period 

-Tbeie »« vT!^ 1I hat t orine 


were tounri In imne obufaed from tie rnri 
pelvie .t neeWTO 

cue. 0/ rimpfc pydl* 
renamn Umileri to tie Unto 
Fht 0 fcod 5 we cues d pjelooepin™ 

j) In ifl hot I of whfd 
rieoee of eitetBlee it 

cd the 16 cues of mhcttea of the uff^ ^ 
of the nrinuy trmct the 1«1«» 

Cterml. Of the whnJe of * 

tuna tnm negitire btcilH ^ 

ball «d In this one t. 

Isoieted. Id *oother haunce, » 
was iTowD from a corticaf absce** ™ , 

Bcy oat CT1I7 ctiion ba dn i frcan the nnoe 
the bladder , . 

This grocp of 67 aninials, J 4 
Juria and ij with pyotU, representi » 
compkte aerie* of the varioo* 
aruaix in/ectioo than Is anywieiea' . 
at the present time In my *rie* w 
■unple badlluria, reported m 19** 
which bjfdUl were found only hJ the b**^^ 
were ten tome* a* nameroas as thnae m '^ . 
orjanlami were also found in the roaJ pe*^ 
gprw 1918 I have Dot kept trad: of bi*t*J*P 
of lifljpie bacffhma, bat nave tabolated aW' 
the Instance* of pyuria In (plte of ojnjss^ 
of thoe Instance* analyiis of these 6 f c*® 
ihow* that badUoria limited to the W*o^ 
was the n»wt crgnmon apontaneoo* p«tbo*oj»* 
cal condition found In w rabbiL . 

Acawdlng to prrvVnu experiments ^ 
bacfljurla produced by Intravenous in^ectw*’ 



HEOIHOLZ SPONTANEOUS PYELITIS IN THE RABBIT 
T\ELE n— PYELITIS OR PYELONEPHRITIS OR BOTH IN RABBITS 


453 



*Organi5m3 bolated from unnc colon bacilh in i6 instances and staphylococci (from abscess of the tidney) m i instance 


the lesions of the \ anous parts of the unnar)' 
passages and of the kidney It is e\ndent from 
this that in all but i mstance (Case lo) there 
is a definite inflammator}' reaction m the 
lining of the panetal pehne nail such as is 
seen in the diagram of ascending infection 
(Fig 3,e) If the case vath the staphylococcus 
abscesses of the cortex (Table Ef) is feft out of 
account, there are only 4 cases in which there 
IS any infiltration, local or diffuse, in the 
cortex, medulla, or papilla This pjelo- 
nephntic group, although small, is of interest 
because it overlaps mto the haematogenous 


group In I of the 4 cases the localization and 
extent of the lesions indicate definitely 
haematogenous ongin (Case 10) and in i case, 
defimtely ascending ongin (Case 8), the lat- 
ter representing an exact duplicate of Figure 
3, f, which represents an ascending mfection 
with but a single group of abscesses in one 
kidney In the 2 others of the 4 cases, the 
infection is probably ascending, the i because 
hydronephrosis has probably resulted in the 
diffuse py elonephntis and the other because 
of the slight cortical in\ oh ement the intense 
pehne inflammation, and marked infiltration 
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of •(•vecc Iii/ertjon In onlj- i erf tie ctxi erf 
pydmepMtB ™ » •WtfK" «; 

iiua. Soue I (TaWe H) tte« <m lUflil 
ha»te»I hyiteJiKpiiraal' «<td aSglit dUattoi o( 

Ibe ur«« in It* “PP*' Pr>tliJrii«. la Cue 
It (Tabic H) tbc Inflammalorj- reactloti al 
tbc pcIvU «aa to cjccaa of that at tfic 
TtoT ate * otb« cmac. » he 
crdoiDiiI the l of atophv)o=>co«< toleab»i- 
b, are a! tboie i retatfalag caaea (Caac to 
T*ble II) the pdrlc ciumtei *w mln t m <l 

Sdtbclealonamtbecortci >b=l;^t» 

Icatott. ta the etot^U with 
inlcrtabolar infiltration in the ntctfulia- In 
the other of the > remaining caaea (Cue t 
T.bk m there teaa a amgie Icje grotp rf 
abaceaaea ettemfin* thiOTsh the 

aJriSrted P'-dW*^ 
jSXrJe prehtla to H' o(g>o*lle Uitoey 

togmoo* lUrougfa tbe renal 

Involve ^ ^ bladder rrftb ibc 

„d nt^et^ Z^STuel nynrfw 

devehjpment In the bl*.^ 

^tSX^to totnn. bp the aaeoalto. 


route tiiroogh the peWi to the Ldnex Sad 
lui *3*c£Dption U not attnetive, 71 c nooov 
c»l distribution »q?e*«»U, •» a lo^ klrt- 
pretatlon a primar) iDfection oi tic Mnilffa 
Mcendlng from the bladder threap tk art- 
ten to the pelvis and litim there W t herm) 
.ubstance proper The Iveqocwy oi 

tatioa of urine from the Madder ato tk 
orcttti makes this the most Ekriy noy 
aaceivCng Infection, In spite of the ocamsi 
hnding of paia ureteral infihiatwi- 
jrxpIMMEJrTAL mUTtS 

The dediictkmi strongf) suBoted by ik 

pathological <ian«s observed In ipoot^ 

pydltU, and by t^r dislribatioa treq^ 

receive strong support by 

tcTk* of kaiona produced 

rahbita by Injection of cok® 

blood straun or the bladder 

so aniwils with hrmaloeeo^ 

of 13 with aacmdbf infection wot sto** 

and the ksioas diagmnmed , 

The chameteffatics erf ti® 

In/eetjoas were (i) bDaieral 
teied ab«me» of the corta or 
both <>) locaJuaricm of the 
reaction in the peJ^■fc ImiDg ^ the 
adjacent rtjuctwo and ti) abactittm , 
matton in th penpd'.'ic fat ‘ This U 
QJostrated In a combfa^on of tl^diar*®* 
taken from the i^ss publication (Fig 

The characteriitic* of the taoaidmf ^ 
lion were (t) constant and 
rion of that part 0/ the parietal sraij w 
peIvU that covm the vessels coteimg 
kkloey (t) freetJorn from Inflammatw 
abscess of the renal parenchyma arw*^ 
frequent ddluse Infillrtlkm of the 
fal For comparison with lesions c* . 

genous origin several diagrams of the awe®o- 
Ing lesion are given m Figure 3 . 

On the basis of these 
probable mode of Infection often can t* del 
mined without diOicult> With 3 
the dlagrana made 0/ the apontaoeout 
tlons wWch are not here reproduced are we®' 
tlcaJ with those of the ascending In/ccOC^ 
(Rg 3 d e aiid f) In TaWc n I baw 
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THE HYDROGEN-ION CONCENTRATION VALUE OF TANNIC ACID 
SOLUTIONS USED IN THE TREATAIENT OF BURNS 

STANLEY J SEEGER, M D , FA C S , Mn-WAUSEE, W isconsd. 


B urns involving relatively large areas 
of skin surface constitute an important 
medical and economic problem VTiile 
the profound changes produced m the body by 
these accidents have, for many years, received 
the attention of ivorkers m physiology and es- 
penmental medicme, the attitude of the pro- 
fession at large has been one bordermg on m- 
difference Fortunately, the surgical hterature 
of the past few years reflects a renewal of mter- 
est m the climcal aspects of this subject, which 
mterest was greatly stimulated by the contri- 
bution of Davidson on “Tanmc Aad m the 
Treatment of Bums ” The high mortality of 
extensive bums, the prolonged hospitalization, 
the frequent occurrence of disfigurmg scars, 
and permanent disabihty warrant more vigor- 
ous efforts for the prevention of these acadents 
The campaign mstituted by the Milwaukee 
Children’s Hospital, m 1931, which contem- 
plates a sustamed educational program aimed 
at the prevention of bums m children, is an 
example of what can be done m the soaal 
phases of this problem 
Bums are usuaU}^ classified on the basis of 
the causative agent and on the basis of then 
seventy The usual classification of bums mto 
first degree or erythema fo rmin g, second degree 
or blister formmg, and third degree or esdiar 
formmg leaA es some thmgs to be desired, but 
IS probably as satisfactory a rlimral classifica- 
tion as can be devised Two recent attempts 
at re-dassification are of mterest Goldblatt 


suggests that bums be classified mto scar form- 
mg and non-scar formmg tyqies Bancroft and 
Rogers suggest that the present third degree 
bums be diMded mto third and fourth degree, 
the term third degree bemg apphed to those 
destroying the epithehum but not destroying 
the hair f olhcles while those w herem all of the 
epithehum and subcutaneous fat are necrosed 
be characterized as fourth degree bums 
It has long been recognized that the extent 
of skm surface burned or scalded is of much 
more importance than the degree of the bum 
jMethods of estunatmg the skin surface m- 
volved have been inaccurate as can easily^ be 
demonstrated by' questionmg any chmcian 
relative to the amount of skin surface repre- 
sented by a given region Berkow devised a 
satisfactory method of est imatin g the skm sur- 
face mvolved m bums which should be used 
generally by chmaans 
The symptoms foUowmg the infliction of a 
severe bum fall mto three groups (i) the pe- 
riod of primary shock, (2) the period of so 
called secondary woimd shock, (3) the penod 
of repair, which may' or may' not be assoaated 
with infection The early shock which is ob- 
sen'ed m practically' aU extensi\e bums is 
traumatic m nature and demands immediate 
and energetic treatment Treatment should 
be directed, first, to the rehef of pam, second, 
to the restoration of body heat, and, third, to 
overcommg the loss of flmds m the circulation 
which so frequently occurs Fluid can best be 
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of the penpcWc £*t. All of the cues of 
UneoQj p^tls, and i case erf pydooephritls 
resanble in hlAologfcal detail vtry dosdr 
the pathological picture prodneed open 
mental aacending Infection One case of 
p^elooephrltli la definitely hematogenous 
and s are doobtfnl. The spontaneous ^ the 
experimental lesions are strikingly compared 
raTahkIIL 

It teems fair then to state that In Um mbUt 
the Iniectkns of the urinary tract with colon 
Hke organism start In the bladder and 
ascend to the pelvis and the renal paren 
chyma. 

A large oiimher of rabblta have badOurk 
lu^ed to the bladder a cmalderable number 
have pyuria limited to the bladder a my 
man rmmber have badllurfa Involving also 
the upper of the urioary tract, and a 
rdatlrdy large number have dmple pyrlltla 
The numerical snsupitif of the cases pointi 
to an a arr^lng infection, the more so u there 
b no evldeoce that btcQltnia limited to tho 
bladder Is of tBcmatogenous ori^ Even tf 
it were, the concept of ascending InfecJkm 
from the blsdder would stfU bold 

Furthennore, the leswos seen in spoou 
«oas pyelltia of rabblu coincide roost fre 

_^uy Vlth tlwe piodocrf opoWUjT 

K Kssr™’ 

mdrtl, n»o)U Iron ucnx&i* 

Irl o, r^crop,, 


has fumfsbed a histolorical pfetnre of lie 
cariy stages of colon badllus Wectlcr of tie 
urinarr tract. There b very Httlc 
that the infontuUion necesary to drteraiie 
the roodo of fnfeclloQ in roan can be obtained 
without nnfustifiable risk to patients. It h, 
unfortnnatelf ncceasary to supply tha ^ 
of information by obserrarioni of animali ia 
which the vanems stages of spontaneous 
slona can be ctanpsLred with lesons prednt^ 
at wlD Such compariaoiis fuggeri ati’JW 
the esbteoce erf a Icctn orf p^tis that h n 
lofecrioD limited to the peiVb erf the klda? 
aa a pathokiglc^ aa well aa a ciuilraJ e n^ 
aod uat It has ita origin b taceodlBg iafectis 
from the bladder stmtlr obserratkaB « 
other antmsb would stHl farther iastiiy tl* 
aasumptxm of a liko mode of infectioo In man, 
but It moat mnain, for tl» peesent at ietah 
an urasption 


Cfr?cxifnojTS 

I In the rabbit there Is a path ologt i ^ 
coodItioQ of the kidney properly termed 
pyeDlia. 

» A study of compsuxtfve pathology m 
dicatro that the usual Infcctxjo of the renal 
pelvia with colon bacQhii pr oceeds by the 
ascending route 
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terest The first relates to the production of a 
toxm at the site of the bum as a result of pro- 
tein decomposition by heat It is claimed that 
the absorption of this altered protem produces 
the charactenstic tmcaima, and Davidson, 
after reviewmg the espenmental vrork which 
has been done, beheves that there is strong 
e\ndence m favor of this assumption Some 
confusion seems to exist relative to the time of 
occurrence of this s3mdrome If this theory 
postulated by Robertson and Boyd and other 
workers is correct, then it would seem logical 
that the sjanptoms supposedly caused by 
altered protein should appear between the first 
and fifth days The nse m temperature, sec- 
ondary' anccmia, and exhaustion which appear 
durmg the later penod of repair are generally- 
attributed to absorption from the large m- 
fected surface area 

The second hne of mvestigation has to do 
with a shiftmg of water m the body as a result 
of which there may occur a tremendous con- 
centration of the blood and great loss of fluid 
from the tissues Underhill is a leadmg ex- 
ponent of the theory that this change is one of 
the most significant occumng m the organism 
durmg the first few days foUowmg a bum 
Underhill states that m experimental animals 
it can be demonstrated that a bum mvolvmg 
approximately one-sixth of the surface area of 
the skm may be accompamed by a loss of fluid 
to the extent of 70 per cent of the total blood 
volume m a penod of less than 24 hours If the 
results obtamed m his experiments may be 
apphed to man one amves at rather surpnsmg 
figures for loss of water A man of 65 kilo- 
grams has an approximate blood volume of 
5,000 cubic centimeters If 70 per cent of the 
blood volume were lost to the wounded area 
followmg a bum of one-sixth of the skm sur- 
face, it would mean a loss of fluid of 3,500 
cubic centimeters withm a penod of less than 
24 hours The water reserves of the organism 
are not thoroughly understood It is possible 
that all orgamsms and tissues have the capac- 
ity of stormg water to a limited extent m the 
form of w'hat Gamble has called “mterstitial 
water” as distmct from water combmed with- 
in the cells of the tissues Underhill has shown 
that there are only a few conditions under 
which it IS possible to cause the tissue cells to 


give up their water and there is a certam un- 
known but presumably defimte water hunt in 
the cells essential for the proper maintenance 
of the phj'siological rhyThm If the cells are 
forced to give up water to the extent that these 
lumts are exceeded, then the organism mv'an- 
ably dies with great promptness Underhill 
states further that mcreased permeability of 
the capiUanes following a bum appears to be 
m one direction only', namely, from the blood 
to the tissue flmds From the tissue flmds to 
the blood there is a decrease of permeabihty to 
such an extent that doses of strychmne that 
will kiU a normal animal m 10 minutes if m- 
jected under the skm are of no noticeable influ- 
ence when myected mto or under the burned 
skm Underbill beheves that it is unnecessary 
to postulate a theory based on the existence of 
a specific bum toxm, but that all of the general 
sy'mptoms observed may' be explamed on the 
basis of anhy'draemia 

Davidson mtroduced the tanmc aad method 
of treatmg bums m 1925 Tannic aad was 
suggested to him because of its s imil arity to 
phosphotungstic aad m its property' of preap- 
itatmg protem Because of this action it was 
assumed that tanmc aad would be efficaaous 
m preapitatmg poisonous material m burned 
tissue, thereby preventmg its absorption In 
short, a local cheimcal d^bndement was sought 
by its use 

Extensive expenence with this method of 
treatmg burned areas demonstrates that it has 
many adv'antages Tanmc aad as an mitial 
dressmg on a bum reheves pam almost im- 
mediately so that it IS often unnecessary' to 
administer opiates foUowmg the thorough tan- 
mng of the tissue The preapitated protem 
formed provides a protective coatmg against 
chenucal, bactenal, and mechamcal action as 
well as against sensoiy and mflammatory im- 
taUon The general comfort and easy han- 
dhng of patients is promoted, the loss of body 
flmds is prevented, secondary' infection, es- 
peaally m superfio^ bums, is hrmted because 
of lack of favorable matenal for growth of 
orga nisms The protectiv e area of coagulated 
protem acts as a scaffold for the growth of 
epithehum One of the important functions of 
the skm IS the mechamcal protection it affords 
by cloakmg the body m a complete mantle of 





p.h Wt 1 . Konmiltko Xm 




SEEGER TANNIC ACID SOLUTIONS USED IN THE TREATINIENT OF BURNS 459 



Fig g Effect oi hydrogen-ion concentrabotT value and 
time of contact upon the rate of combination of tannic aad 
■with connective tissue fibers of cowhide. Tannic aad 4 per 
cent solution was apphed for different lengths of time at 
different hydrogen-ion concentration values at temperature 
of ao degrees Note at hydrogen-ion concentration values 
above 9 the skin tissues became black and began to 
hydrolyze 

bons immediately before use, the ordmarj'- 
tanmc acid powder usually dispensed bemg the 
one -which has been generally utilized , Lee 
makes the interesting statement that it has 
been a practice of the Jetvs for many years to 
use ink as a primary dressmg on burned sur- 
faces He believes that the old inks made from 
tanmc galhc acid were very effiaent because of 
a sim ilarity of their action to the tanmng of 
Davidson’s method Our ink s are no'w made 
from coal tar substances and the similarity no 
longer exists He also states that a strong 
breiv of tea makes a tanmc aad solution of 
from about 5 per cent to 7 per cent and he has 
used It m tius manner m dispensary practice 
Inquiry made by me mto the experiences of 
chemists workmg m the leather industry re- 
vealed that It was desirable for clmicians to 
make further m\ esUgation mto the properties 
of tannic aad and th^e reaction of tissue to iL 
After consultmg Dr John Arthur Wilson, a 
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Fig 10 Effect of hydrogen-ion concentration value and 
concentration upon the rate of combination of tannic aad 
with connective tissue Fibers of cowhide m contact with 
tannic and soinbons of different concentrabons for 24. hours 
at by drogen-ion concentrabon % alues 2 and 5 Temperature 
10 degrees C. 

chemist of vnde expenence m leather manu- 
facture, a senes of expeninents on animals was 
earned out These experiments had as their 
object the detenrunation of the effect of a 
change m the hydrogen-ion concentration value 
of tanmc aad solutions when used m treatmg 
bums Acknowledgment is hereby made of 
the valuable assistance rendered to this ■vtork 
by Dr HTlson 

Wilson states that it is apparent from the 
wide vanety and chermcal nature of matenals 
used to tan animal skins and the differences in 
properties of the leathers produced that no one 
chemical equation can be given which wiU 
cover all tanmng reactions It is possible, 
however, to generalize Collagen and gelatm 
exhibit a marked attraction for water aad are 
readily hydrol> zed WTien they undergo chem- 
ical changes which markedly decrease their 
attraction for water and tendenc>’ to hydrolyze 
under a \anety of conditions, they are con- 
sidered to have been tanned There are prob- 
ably a number of defimte pomts in the protein 
molecule where hy droljTic sphtUng takes place 
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tte ^ “ 'S 4«^ea C tad M 4 o 4»- 
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dead Um« keeping the orncitm to 

tirme extent Isolated from Its envuncuDcnL 
Tbe formalkKi ol a enut or acab bj tannic add 
tanpocadlT restores to tbe bodj some ol tbe 
biological {auctions of tbe skin destioTed, Urns 
aBow^ tbe organism to readjust iti^ to 
altered pbjslologlcal cotufidons daring a po- 
rlod vbm tbe patient b olten ftraggHng iritb 
ibocb. 

In deep bams, as bas been empbarired bj 
Lee and obsetved by me Infection may occur 
ondemeath tbe coagulated membrane. Ifany 
of aepds appear tbe coaguhirQ should be 
St and portKms remored In order toproroote 
Jabiage Lee has made a valuable aaggcitfoii 
for tbe treatment of these deeper buma. Dor 
In* the t^nnhig process be checker-boards tbe 

aiea by making Indskaa so that J frichwaarea 

of ♦fTinwt membrane are formed. Thb can 
^ be accompBsbed by Uyi^ w 

(rf sdbeive aooss tbe burned area and 

s Hospital, are 


applying 1 1*14 to be tbe ipray the wtds 
area b 3 ng ^arayed e very 15 mlnnta tatll * 
firm mabonny b ionD membrane b fcaoed 
whida atnally occurs within 15 or 18 boon 
One bandied and fifty patienti suffering fr* 
bums hava been treated by the tannic ado 
method at the MBwaoLee ChDdrta 1 Hospital. 
The method has many advantages but we have 
noted no great reduclion b the mortaEty ti^ 
It should M btte no one method » 

treatment meets all of the reqairementa ci 
wvery case which one encDnnteia. In fact tie 
tr eatm ent o£ a severe bum t cqnires, In It* 
various stages, a broad knowie^ o< surgery 
and a constant reorganisation Of therapy 
In s^e of the fact th st tbe tannic sdl 
method ol treating burns tr* been widdy 
adopted, Httle attention been glyoi to the 
Datme of tbe Hnotn* a^ent otbs than to 
modify the strength ^ the soiotkma. David- 
■CO tnggested the ose of a s 5 per cent sohitk* 
and Tsjious aotbori have suggested tbe nse of 
sobtlons varyiDg from s 5 per cent to 10 pot 
cent. An lolutioni advocated contab only 
tannic add and water Empti.d. hu been 
placed on the necessity for maMrij fresh soin- 
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change becomes more marked because of oxi- 
dation of the tanmc aad which proceeds at a 
maximum rate at a hydrogen-ion concentration 
value of 9 The oxidation products are resm- 
ous and very dark in color The chemical 
combmation of tanmc acid and skin tissue is 
of a distmctly different nature at hydrogen- 
ion concentration values below 5 than at hydro- 
gen-ion concentration values above 5 After 
21 hours the treated areas appeared to un- 
dergo no further physical changes until the 
ammals were killed 

Rabbits 1,2, and 3 were treated with hlerck’s 
tanmc aad m solutions of 2 5 per cent, 5 per 
cent, and 10 per cent respective!)’- The hydro- 
gen-ion concentration values of these solutions, 
which are the solutions advocated for treat- 
ment by Davidson and others, are 2 92, 2 85, 
and 2 60 Rabbits 5 to 12, mclusive, were 
treated -with 5 per cent solutions of Zmsser’s 
tanmc acid to which mcreasmg amounts of 
alkah were added to produce a range of hydro- 
gen-ion concentration values from 4 to 1 1 
The hydrogen-ion concentration value of 
human skm has been extensively studied and 
is discussed by Cowdry in his text on speaal 
cytology The comeal layer has been found 
slightly acid, the deeper layers bemg near the 
hydrogen-ion concentration of the blood As 
cells near the surface die they become more 
aad, a phenomenon met also m other tissues 
The skm, as one of the most important and m- 
terestmg tissues of the body, is gradually at- 
tainmg its nghtful place m medicme Its 
functions apparently are more diverse than 
has been believed Cowdiy- sa)’s that until 
recently, m the dissectmg room, the first duty 
of the student was to get nd of it Dandson, 
m his paper on tanmc aad, quotes Wiener as 
statmg that the mtracellular proteoses which 
are the supposed toxic agent m bums act only 
m a famtly aad medium and that their activity 
is entuely checked by a shght shift to the 
alkalme side of the neutral point There has 
been clmical apphcation of tMs prmaple m the 
videspread use of sodium bicarbonate com- 
presses and baths m the treatment of hums 
Therefore, if one accepts the toxm theory of 
bums, It V ould seem undesirable to apply to 
the burned area an aad solution which might 
favor the action of the toxm 


The great degree of oedema produced m the 
tissues by solutions m the acid ranges and the 
marked ismption and disorganization caused 
thereby are vety defimtely sho-wn m the micro- 
scopic sections T\Tien one proceeds from a 
neutral to an aad range the suddenness -with 
which this alteration begins at hydrogen-ion 
concentration value 6 is sinking It would 
appear that this degree of oedema mterferes 
senously -with the tanmng or fixing action of 
the tanmc aad The most alkaline solution 
used appears to be much less harmful to the 
tissues than the shghtly aad change from 
hydrogen-ion concentration value 7 to 6 It is 
significant that the best results were obtamed 
at the hydrogen-ion concentration value 
nearest 7 4 The heav)’ and rapid fixation 
of tanmn and the excessive swelhng of the 
tissues foUowmg the use of solutions m the 
low hydrogen-ion concentration value ranges 
would m aU probabihty have injured xnable 
tissue were it present Wdson states that were 
these aad solutions used to tan skms m the 
ordmary production of leather, the skms would 
be nuned In leather manufacture if the hy- 
drogen-ion concentration value falls below 4 in 
the early stages of tanmng, marked damage to 
the fibers occurs 

The senes of experiments was repeated in 
twelve gumea pigs, the results confirming those 
relative to the effect of hydrogen-ion concentra- 
tion -value which were obsen’ed m the rabbits 
Comments on the photomicrographs here 
made are those of Dr Oscar T Schulz, path- 
ologist at the Columbia Hospital, Milwaukee 
From the senes of experiments here recorded 
it would seem that attention should be paid to 
the hydrogen-ion concentration value of tan- 
mc acid solutions used m the treatment of 
bums Tanmc aad has been used on the 
theor)' that it acts as a chemical fixmg agent 
for the destroyed protem, but the e-^'idence of 
possible mjury to viable tissue when aad solu- 
tions are used seems to me to be of consider- 
able importance The deposition of tanmc 
aad is suffiaent m hydrogen-ion concentration 
values near that of the blood effectively to fix 
tissue which has been mjured b) heat -without 
producmg the oedema which results -when aad 
solutions are used The umfonmty of distri- 
bution of tannm and the rate of diffusion are 
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change becomes more marked because of oxi- 
dation of the tannic aad -which proceeds at a 
maximum rate at a hydrogen-ion concentration 
\ alue of 9 The oxidation products are resin- 
ous and A^eiy^ dark in color The chemical 
combmation of tanmc acid and skin tissue is 
of a distinctlj- different nature at hydrogen- 
ion concentra'faon xaluesbelo-sxsthanathydro- 
gen-ion concentration -values abo^ e 5 After 
21 hours the treated areas appeared to un- 
dergo no further physical changes until the 
animals -were killed 

Rabbits 1,2, and 3 were treated inth hlerck’s 
tanmc aad in solutions of 2 5 per cent, 5 per 
cent, and 10 per cent respectively The h\ dro- 
gen-ion concentration values of these solutions, 
which are the solutions ad\ocated for treat- 
ment by Da^^dson and others, are 2 92, 2 85, 
and 2 60 Rabbits 5 to 12, mclusive, were 
treated -with 5 per cent solutions of Zmsser’s 
tanmc acid to which mcreasing amoimts of 
alkah were added to produce a range of hydro- 
gen-ion concentration values from 4 to 1 1 
The hydrogen-ion concentration ^alue of 
human skan has been extensively studied and 
IS discussed by Cowdrj’- in his text on speaal 
cytolog)'- The corneal layer has been found 
slightly aad, the deeper layers being near the 
hydrogen-ion concentration of the blood As 
cells near the surface die they become more 
aad, a phenomenon met also m other tissues 
The skm, as one of the most important and m- 
terestmg tissues of the body, is gradually at- 
tainmg its nghtful place m medicme Its 
functions apparently are more diverse than 
has been believed Cowdry says that until 
recently, m the dissecting room, the first duty 
of the student was to get nd of it Daadson, 
m his paper on tanmc aad, quotes Wiener as 
stating that the intracellular proteoses which 
are the supposed toxic agent m bums act only 
m a famtly aad medium and that their acti\nty 
IS entirel}’- checked by a shght shift to the 
alkahne side of the neutral pomt There has 
been clmical apphcation of this prmaple m the 
■widespread use of sodium bicarbonate com- 
presses and baths in the treatment of bums 
Therefore, if one accepts the toxm theory of 
bums, it would seem undesuable to apply to 
the burned area an acid solution which might 
favor the action of the toxm 


The great degree of oedema produced m the 
tissues by solutions m the aad ranges and the 
marked dismption and disorganization caused 
thereby are very’ defimtely sho-wn m the rmcro- 
scopic sections WTien one proceeds from a 
neutral to an aad range the suddenness -with 
which this alteration begms at hjdrogen-ion 
concentration value 6 is striking It would 
appear that this degree of oedema mterferes 
senouslj' with the tanning or fixmg action of 
the tanmc aad The most alkahne solution 
used appears to be much less harmful to the 
tissues than the sfightl}”- acid change from 
hydrogen-ion concentration xmlue 7 to 6 It is 
significant that the best results were obtamed 
at the hydrogen-ion concentration value 
nearest 7 4 The hea\y and rapid fixation 
of tannin and the excessive swelhng of the 
tissues following the use of solutions m the 
low hydrogen-ion concentration value ranges 
would in all probabdit}' have injured liable 
tissue were it present Wilson states that were 
these aad solutions used to tan skins m the 
ordmary production of leather, the skins would 
be rumed In leather manufacture if the hy- 
drogen-ion concentration value falls below 4 in 
the early stages of tanning, marked damage to 
the fibers occurs 

The senes of experiments was repeated m 
twelve gumea pigs, the results confir min g those 
relative to the effect of hydrogen-ion concentra- 
tion value which were obsen^ed m the rabbits 
Comments on the photomicrographs here 
made are those of Dr Oscar T Schulz, path- 
ologist at the Columbia Hospital, hlilwaukee 
From the senes of experiments here recorded 
it would seem that attention should be paid to 
the hydrogen-ion concentration value of tan- 
mc aad solutions used m the treatment of 
bums Tanmc aad has been used on the 
theory that it acts as a chermcal fixmg agent 
for the destroyed protem, but the e^ndence of 
possible mjuiy' to xnable tissue when acid solu- 
tions are used seems to me to be of consider- 
able importance The deposition of tanmc 
aad IS suffiaent m hydrogen-ion concentration 
values near that of the blood effectively to fix 
tissue which has been mjiued by heat -without 
producmg the oedema which results when acid 
solutions are used The uniformity of distri- 
bution of ta nnin and the rate of diffusion are 





SEEGER TAXNIC ACID SOLUTIONS USED IN THE TREATAIENT OF BURNS 461 


change becomes more marked because of oxi- 
dation of the tanmc aad which proceeds at a 
maximum rate at a hydrogen-ion concentration 
value of 9 The oxidation products are resin- 
ous and ver^' dark m color The chemical 
combination of tannic aad and skin tissue is 
of a distinctly different nature at hydrogen- 
ion concentration valuesbelou 5thanathydro- 
gen-ion concentration values abo\ e 5 After 
21 hours the treated areas appeared to un- 
dergo no further physical changes until the 
ammals were killed 

Rabbits 1, 2, and 3 were treated unth hlerck’s 
tanmc aad in solutions of 2 5 per cent, 5 per 
cent, and 10 per cent respectively The hydro- 
gen-ion concentration i alues of these solutions, 
which are the solutions advocated for treat- 
ment by Davidson and others, are 2 92, 2 S5, 
and 2 60 Rabbits 5 to 12, inclusive, were 
treated with 5 per cent solutions of Zinsser's 
tanmc aad to which increasing amounts of 
alkah were added to produce a range of hydro- 
gen-ion concentration values from 4 to 1 1 
The h3"drogen-ion concentration value of 
human skin has been extensivelj’ studied and 
is discussed by Cowdr^’^ in his text on special 
cytologj^ The comeal laj^er has been found 
shghtly aad, the deeper laj'ers being near the 
hydrogen-ion concentration of the blood As 
cells near the surface die they become more 
aad, a phenomenon met also in other tissues 
The skm, as one of the most important and m- 
teresting tissues of the body, is gradually at- 
tainmg its nghtful place m mediane Its 
functions apparently are more diverse than 
has been beheved Cowdo,’^ says that until 
recently, m the dissectmg room, the first duty 
of the student was to get nd of it Davidson, 
m his paper on tannic aad, quotes Wiener as 
statmg that the mtracellular proteoses which 
are the supposed toxic agent m bums act only 
m a famtly aad medium and that their activitj’- 
IS entuely checked by a shght shift to the 
aikahne side of the neutral pomt There has 
been chmcal apphcation of this prmaple m the 
widespread use of sodium bicarbonate com- 
presses and baths m the treatment of bums 
Therefore, if one accepts the toxm theor>'^ of 
bums, it would seem undesirable to apply to 
the burned area an aad solution which might 
favor the action of the toxm 


The great degree of oedema produced m the 
tissues by solutions m the acid ranges and the 
marked disruption and disorganization caused 
thereb}^ are very definitel}' shown in the rmcro- 
scopic sections \ITien one proceeds from a 
neutral to an aad range the suddenness with 
which this alteration begins at hjdrogen-ion 
concentration value 6 is staking It would 
appear that this degree of oedema interferes 
senousi}' with the tanmng or fixing action of 
the tanmc aad The most aikahne solution 
used appears to be much less harmful to the 
tissues than the shghU}" aad change from 
hj-'drogen-ion concentration value 7 to 6 It is 
sigmficant that the best results were obtamed 
at the h^drogen-ion concentration value 
nearest 7 4 The heai^'' and rapid fixation 
of tanmn and the excessive sweUing of the 
tissues following the use of solutions in the 
low hydrogen-ion concentration value ranges 
would in all probabihty have injured \nable 
tissue were it present IVilson states that were 
these aad solutions used to tan skins m the 
ordinary production of leather, the skins would 
be rmned In leather manufacture if the hy- 
drogen-ion concentration x^ue falls below 4 m 
the early stages of tanmng, marked damage to 
the fibers occurs 

The senes of experiments was repeated in 
twelve giunea pigs, the results confinnmg those 
relative to the effect of hj'drogen-ion concentra- 
tion value which were observed m the rabbits 
Comments on the photomicrographs here 
made are those of Dr Oscar T Schulz, path- 
ologist at the Columbia Hospital, hldwaukee 
From the senes of experiments here recorded 
it would seem that attention should be paid to 
the hydrogen-ion concentration value of tan- 
nic aad solutions used in the treatment of 
bums Tanmc aad has been used on the 
theory that it acts as a chemical fixin g agent 
for the destroyed protem, but the exndence of 
possible mjury to viable tissue when acid solu- 
tions are used seems to me to be of consider- 
able importance The deposition of tanmc 
acid IS sufficient m hydrogen-ion concentration 
values near that of the blood effectively to fix 
tissue which has been mjured by heat without 
producmg the oedema which results when aad 
solutions are used The umformity of distn- 
bution of tanmn and the rate of diffusion are 
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degrees C As the hydrogen-ion concentration value 
of the solutions increases there is a marked decreasein 
fixation of taniun with the minimum at hydrogen-ion 
concentration value 5 Fixation, however, increases 
reading a maximum at 7, and then falls off to practi- 
cally nothing at pH =9 At 40 degrees C there is a 
much greater fixation at all by drogen-ion concentra- 
tion values and a steady decrease from pH 2 to 9 
with no pomt of minimum at pH=s The effect of 
temperature is undoubtedly v ery important At the 
surface of the skin the temperature is probably very 
dose to that of the atmosphere, but in the tissues 
below it IS probably very’ close to 37 degrees C 
Figure 8 shows the effect of plumping or swelhngof 
the skin. A piece of calf skin in equilibnum with a 
solution of pHs=7 7 was taken as a standard Its 
resistance to compression was measured and the 
value taken as umtj The measurement was made 
with a sensitive thickness gauge having a plunger 
with a base of i square centimeter area The thick- 
ness of each piece of skin tested was measured when 
m equilibnum with a solution of pH=7 and agam 
when the same piece had reached equflibnum with 
the solutions of some other h> drogen-ion concentra- 
tion value The ratio of the second thickness read- 
ing to the first was taken as the plumpmg ratio It 
will be noted that the plumping is very great at a 
hydrogen-ion concentration value of 3 5, decreasmg 
rapidly as the hy drogen-ion concentration value is 
raised to $, inaeasing again shghdy with a maximum 
of 6 5, deaeasing agam to a mmimum at about the 
hydtogen-iion concentration value of the blood, and 
then using again very sharply 
Figure 9 shows the effect of hydrogen-ion concen- 
tration value and of time upon the fixation of tanmc 
aad by connective tissue The entire practical range 
IS covered for tanning penods of 6 hours, 24 hours, 2 
weeks, and 12 weeks The comparison of the 6 hour 
curve with that of the lower curve m Figure 7 mdi- 
cates that there is not much to be gamed by prolong- 
ing the time of treatment of the skin with tanmc 
aad It IS probable that the tanmc aad has served 
Its purpose after 2 hours or less of actual contact with 
the tissues This period of maximum effect is prob- 


ably reached after a longer penod when the spraj’ing 
method is used 

Figure 10 shows the effect of concentration of tan- 
nic aad at hydiogen-ion concentration values of 5 
and 2 At a hydrogen-ion concentration value of a 
maximum fixation occurs with a 2 per cent solution 
of tannic aad As the hy’drogen-ion concentration 
value decreases, very much more tanmn is fixed, and 
the maximum fixation occurs with the 10 per cent 
solution 
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isacripHrm tf iptdm** T^ ' 
mcnaurta y by 6 by 4 centime ten and wt. 
|T^"«- III outer larfico la made W * 
muado flboia, a amaTI portloa of tendom, 
tiva tbaoe and faL The maaa h of a ccxrapy 


b found to be thin, avert jtnf . — . ,. 

t aomo excepticaia] plaoa aa th ick aa ^ w 
milSiDctcn. Uadci thr thin moado e»venn(»* 
fortnln* th« taixmt P*rt of the ipedmen b a y®*\ 
U wmlo, hm tbmie whh <fl*tlnct trtbecd* * 
MjUt coemectlve dame. Tbe more yeOow ag* 
tfame between tbe trabecab: cnotalne many 
rcaeb and ^Mcte and to the tooch pamenO tM 
combtcacy of rubber Tbe luinm of tbe Wow 
Ttaeela b wide, Irom t to 3 mHIimrten In db a rttr 
On tbe iurface where the tnmoc tbme b In contact 
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with the skeletal muscle, no distinct capsule is 
apparent but there appears to be a definite blendinR 
of the muscle fibers a\ ith the tumor mass Some of 
the small arteries m the peripheral fibromuscular 
tissue are thrombotic 

Murouopu lit^rnption Pieces of tissue from 
\anous parts of the tumor subjected to different 
staining methods present a \anet\ of pictures that 
upon anaUsis illustrate man\ of the e\olutionan 
phases of haimangiomatous de\elopment in the 
blood % essels of the muscle and of destruction of the 
in\ol\ed muscle The actue patholog\ includes 
extensue artenolar and capillan new -growth as 
well as definite hx'perplasia of endothelium in 
muscular tipe arteries and smaller \ essels The 
skeletal muscle fibers related to such altered blood 
\ essels ha\e undergone a passu e but progressue 
degeneration that is more and more accentuated 
from the penphen of the tumor toward its center 
In Figure i there are portraved, in its left half 
changes that occur in the skeletal muscle fibers w hilc 
angiomatous units are still distant Intermixed 
among fibers wath normal cross section areas of 
Cohnheun are those whose mjofibnllie haie become 
clumped and the fiber now appears as a homogene- 
ous aadophilic mass In longitudinal section as m 
Figures a and 6, such fibers show loss of their aniso- 
tropic and isotropic discs The nght half of Figure 
r represents the imUal m\ asion of the muscle tissue 
b\ angiomatous tumor components that possess 
histological charactenstics of capUlanes and small 
arterioles, these haie \er\ little lumen and a 
proportionalK thick vrall of one or more laiers of 
cells Their inner endothebal cell lining is alwais 
complete, frequentli appeanng as crowded nuclei 
These xascular channels between muscle fibers 
alwajs follow the endomjsial trabeculu and neier 
penetrate the sarcolemma of the skeletal muscle 
fiber 

Progress of tumor deielopment and of coincident 
muscle atrophv is illustrate b\ Figures 2, 3, 4, 5, 
and 6 Muscle fibers show loss of miofibnllar 
mdindualiti followed b> htic changes that eien- 
tuallj reach a degeneratue stage represented onl\ 
bj sarcolemma and nuclei These remnants in 
cross section resemble giant cells The proliferation 
of fibrous connect!! e tissue stroma and of c ascular 
channels is m excess of the amount of muscle 
destroyed resultmg m wade separation of the 
multinucleated fiber remnants This is best illus- 
trated by Figure 5 Closeh related areas appear 
under widely different tumor growth control In 
Figure 6 there is an encapsulated portion that is 
very cellular There are here porportionately more 
endothebal cells than blood spaces Individual cell 
growth, howeier, does not appear to be excessively 
rapid There is neither mitosis nor anaplasia This 
tumor portion possesses the only' round cell m- 
filtration seen m the many sections studied, and it 
IS very scanty The contiguous skeletal muscle 
fibers m contradistmction, show less blood xessel 
growth than fibrous connective tissue proliferation 



Fig 1 a, Degenerative change m muscle fiber away 
from angiomatous invasion, b, initial invasion of the mus- 
cular tissue bv angiomatous tumor composed of capillaries 
and small artenolcs 

Bevond the field covered bv the photomicrograph 
there are some fat cells between mdivndual muscle 
fibers Intensive degenerative changes, simulating 
Zenker’s degeneration, affect a fair proporbon of 
the muscle fibers in this area, but there are no fatty 
changes in the fibers themselves 

Proliferativ e changes affecting well formed blood 
V essels including two artenes of the muscular type 
are illustrated in Figures 7, S, and 9 The arterv in 
Figure 7 has had its lumen filled by the invading 
angiomatous and stroma Ussues It is mteresbng to 
note how , at one point, the neoplasUc elements hav e 
penetrated and pushed aside a relaUv ely thick tumca 
media of smooth muscle One can well interpret 
that this IS the mode of mvasion of the tumca 
media, opposite the point of entrance, and that the 
vascular element and not the stroma connecbve 
Ussue is the trail blazer One obsen es a tnangular 
space Imed bv endothehum sending out a pseudo- 
pod-liLe process into the tumca media The smooth 
muscle cells of the artenes so mv aded by the tumor 
elements do not giv e evudence of anvwhere near the 
amount of degeneration that the skeletal muscle 
fibers expenence under more remote relabonship to 
the adv anang neoplasbc blood v essel 
The muscular type arterv m Figure 8 depicts an 
mteresbng proliferative change, not inside its 
lumen but wathin its wall The tumca mbma has a 
complete covenng of mdivadual endothebal cells, 
but It IS everywhere thickened, and to a very great 
degree, along one half of the vessel wall (a to b) 
w here the inner elastic membrane with the smooth 
muscle cells of the tumca media hav e become widely 
separated from the endothebal lining of the mbma 
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». «, Dtncntm cbttft U bdkI* ftbcr Aow W 
tafcot nyte uxt Kptn^ (baa) k tavtam erf 
tiaw ucfcuMtoa temor 


thrmifb crrrvtb of rfdOrf Uut 4re cbacdatrftr onn> 
Uted to UDOotii made tad tbit froa ibw bw 
pbob» tad >f«^TT<fn cbtncurtiifes cuaot b« 
rcfuoed u flbrobUitJ TUi tppetn to be toowr 
line of totfmil orisln. ^toce t *ei^ la 

Flfare 0 ibo«* t oi mmJ eedotbeikl pro- 
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of tb« ptretu tlaoe tod ta citoee of tb« oecnLuffi it 
b Uhe^ that toch eodotbdkl tbcut praofenlWit 
tod lamm < vci n«ti n i pcoc fct . tj tbex dtrofadih or 
ODtopicUlT that ofl bwod tre nspoBdUe tor 

Udtl dtfcomtlrt ebtojet to |to(^ «1 sraade 
fiben aippUcd by neb trteott bet oot ret dirrctly 
tBTt d ed the tayto uitte i ii time u Flcor* i techt 
to Dloitoite. 

PtUteUfkal Jltptris trUrdtl bcmtBckkcot 

ftisuidE or two mTHDMi) nrrv six casbs 
moLOOY 

The age of the petlcot vat *if« bi »ift 
c«e». The lirje« ir*j lo the aecood 

decatk which Sc. Tee age dlilribotJoo i» 
dven In Table I The age at which the 
iymptona developed wai meolianed In *05 
The laigttt poop of 95 feU In the fim 
decide and of thoe 19 were deaerfbed as 
dwgcnJtaJ or preaent at Wr^ TTie ^ 

ItrS gnjup wtt In the Kcood whkh 

The fact that 19 J 0 / ^ caae* 
aymptoms before the thirty fim 


year abowa definitely that thh k a tmt 
oejtfnnlng In chiUItood or early arWt t?e 


rABrr r — aoe or Mraorr axd acf ATfprwr 
OF miirmirt 
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) oartb decade 
nrU decade 
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J fl tef 


Sa wMi dHmItdy titled In *04 om of 
wbicb 97 wrrr maJea and 107 femiJo. 

With the exception of 6 Tapaneae and « 
negro the dkcaae wu ctmwed to the able 
race. 

Trauma wa» menliooed ta defiulttly tc 
Utai to the enact of the i>Tiqjto*a» and 
m jficadaandin yothenllwasaqpat lo ai rJ c 
factor Thk mate* a total of 17 ^ ant £< 
the case* open to expUnadon 00 w ba» of 
tnoma. 

An berKllta/> Infioence doa not *fT*»r ta 
play *DT rtle because do two cases were rt- 
ported from the tame family 

There ii coaakleTabfe dmereact of opniaj 
on the formatjon of barmaafloniatoitt tnnwx 
Wbberl favor* the 1 nii nMm ihetny aad 
asaomea that angiomata deveiop from onhty- 
onlc mia which are separate from the nofTml 
tlnae Virchow suggeata that the tamoo 
arise as a remit of dTee*#^^ of the vaso vafcma 
and dOatation of pre-editing veock d* I® 
mechanical Influeoce during Intra- or extra- 
uterine life Rnkjtanskv tbtnW that dirrii fe 
hvpertnmbT 0# the vaacular sejmenti and 
not OfloplajtJC overgrowth apiains the odgta 
of the tunjora. Trauto* la the Important fsc 
lor according to LowenthaL 

An analyila of the data 00 the caiei 
viewed woold lead one to that a 

congenital factor most be of primary Im- 
portance In view ol the fact that 95 cases, or 
^ per cent 0/ those in which age of ooaet *** 
given occurred in the nm otiade 79 per 
cent within the brit two decades, and w per 
cent within the first three decades Tranm* 
nmat be considered as a factor of rignifitance 
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Fig 3 ■Vngiomatous tumor and connective tissue 
stroma completel> replacing degenerated skeletal muscle 
tissue 


at least in some of the cases as our data 
shott that 43, or 17 per cent, are open to 
explanation on this basis 


PATHOLOGY 

From the standpomt of gross character- 
istics of the cases reviewed the tumor has 
been desenbed as diffuse, circumscnbed, or 
partialh circumscnbed The diffuse tj^pe 
i\ as the most frequent It was mentioned as 
infiltrating the surrounding muscle from 
which there nas no sharp line of separation 
in g6 cases The circumscnbed had a sharp 
fine of separation in 34 cases in which half of 
them had a definite fibrous capsule The 
partiall} circumscnbed was desenbed in 12 
cases This tj’pe in part mfiltrates the 
muscle, while the rest of the tumor is dis- 
tmctly separated from it often with a fibrous 
capsule In many reports the gross tj^ie was 
not stated 

The circumscnbed tjqie rarely involved 
any structures except the muscle, however, 
in 2 cases nerves were damaged, and m 2 the 
tumor was adherent to the penosteum The 
diffuse angioma often mvmlv'ed other struc- 
tures than the muscles It was necessary to 
exclude many cases m this revnew' which other 
authors hav e mcluded as prunarj^ muscle 


angiomata because it appeared to us from the 
report of the case that the angioma probabh 
arose outside the muscle and onlj involved 
the muscular tissue secondarily Even some 
of the cases which we have included maj^ havm 
been pnmanlv subcutaneous angiomata w hich 
inv'oK ed the muscles secondanly The diffuse 
angioma inv’olved nerv^es in 16 cases, sub- 
cutaneous tissue in 10, penosteum and bone in 
9 s\ novnal membrane in 7 large artenes in 6 
skin in 3, and large veins m 3 The partially 
circumscnbed mvolved the penosteum and 
bone in 3 cases 

The color of the tumor was most frequently 
desenbed as blue or red, and occasionally 
grey w hite In some instances it was dark 
} ellow white, yellow grey, grey streaked with 
blue, and red blue The consistencj’’ of the 
tumor was usuallj' soft or spongv"^ but oc- 
cassionaUy hard or sohd Fatty tissue was 
mentioned as making up part of the tumor m 
32 cases Fibrous tissue was desenbed as a 
component of the tumor in 24 cases Blood 
cj'sts were noted m 5 cases The consistenc)’- 
of the tumor was usuallv* uniform through- 
out, but nodular areas varjnng in size from a 
gram of wheat to a cherrv' stone due to 
phlebohths were often present Ossification 
m the tumor was noted m only i case 

MICROSCOPIC PYTHOLOGY 

The reports on the pathologv’-, especially 
the histological aspects, were fairly good in 
about 60 per cent of the cases In 15 per 
cent It was poor, and m 20 per cent the diag- 
nosis only was given In 5 per cent no diag- 
nosis was made, histologically or grossh' 

The tumors were made up of vascular ele- 
ments m a connective tissue stroma The 
most frequent vascular structure was the 
cavernous space or lacuna This was filled 
with blood the components of which were in 
the same proportion as in normal blood The 
space had a lining of a single laj^er of endo- 
thelium and a wall which was usually thin but 
sometimes thick, made up of fibrous connec- 
tive tissue Artenes of v'anous sizes and 
especially artenoles were often present The 
walls of the artenoles w ere usually thickened 
due especially to proliferation of the mtima 
and sometimes the smooth muscle The 
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lumen ol thoc veMcl* wm MaaUy ntmrwtd 
and *MQetlro« even ocduded by thU pfocc*f 
\ eiDJ of variotu ibes were ^ten presenL 
Capillariet were rather frequently present at 
some place in the tiuuor aJMl In a few were 
the predominating ttructure. TliromU io 
varying itages of OTganixatkn were fre- 
quently preaent in the Itrune or larger 
veatdi. 

The sopporting liMue wai 6hroui connec 
the tiaBoe which ^'ar^ed conikierEbI> In lia 
cellular dnnenti. It waa in the itroma that 
the mnnantJ of the striated ikeletal musde 
fibers were found la aome ftage of degenera 
don In the more central part of the tumor 
the degenerative changes were afual!> com 
plete however as the penphery of the 
tumor wm* approached the maade fibers were 
better preaer%'ed and even norroaL The 
degeneratiTo chaa« seen were atrophy kaa Citoscw mwtsito/ ■nskwitot* 

of transverse stnatioQs and favaune aewd coooortjt* tw* pnAttyiti*. 
fatty degcneratiocu fTbroWaatic prolffera _ 

tloo varied coosldertbly and ha aome was so cavemoua and simplex. « avg rtooi cap ^ 
eitcnJve that In 6 cases the author coo i cavernous fibrodpoma, > caTtrwossnp^ 
ridered the poasfbtllty of a satcomatocs Upocoa, i and cavtrooits artenqrg »>*i * 
lomoc Round ceD iccumulatioca were fie Io j It waa caBed ca\‘efBooia and la 1 

cueoily nresait aome place In the tumor ea^’esixmaa and averwna tamor In i 

Rarely i^ant c«£U were desafbed afqwttntlv were identical with the g^wnW 

The da^ificatKra of the (amor most coco- ty^ described by others. The artcnal typ 
iwjrUy used was made frera the mlcrosoopk was described in 4, and In 3 otben it w»i tM 
picture based on the predotninaUng Ttscular predotnlnaiiDf structure, artcrio-cavmi^ 
Jttucture, as gvemoos, arterial venous or i arfcrio-capJllajy-caverTiocs, i and arteno- 
capiDary angkuna iccottGEg to iluscaleDo ‘ capOlary i The venoos angioma was 
V.'hena or third vascular structure was tioned in 7 cases, and venous gvemoma to i 

comptawus the cUasfficatioQ indoded these The capfllary type was diaga»ed ^ 
ektuttU such as gvemous-arterial angkuna the capIUarv-cavenious in 4 It was esM 

l-urtbcr modifications of the clastlbctHoo simple or hypertrophic in y and was pa^ 

cavernous in another ^ In 11 It wastDagrK*" 
fust angioma and jn 3 hrmanfikuna. In 9 it 
was diagnoaed erectile tisaoe or tniuof 1“ 4 
It was called a fihro-angionia, bbroGpo-anjd 
ocna in t Bbrom>'o-aagioma id i and ie%'eTal 
mentSooed in the cavemons group had Hpo- 
angioma addeti in the ihagnoais One 
cahed a aarcoma hrmatoMe. Jn 4 the pres- 
ence of ivTiiph i-banneh lead tbe autboo m 
dfngnuae hemangfo-lymphangionia 

fc \ u miUA TO 1 00 \ 

The duraiioo of symptoms was most frv 
quently stated as r to 5 years, of whkh 


,ren: used when fatty or fibrous tmsue was 
cwmlciMM. •Uli' “ Dpo-wigiomi w 6b^ 
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degeneniU% e change in muscle fibers with onlj sarcolemma 
and nuclei remaining, resemblmg giant cells 

there Viere 74 cases Twentj'-four came to 
operation tnthin a >ear, 50 between 6 to 10 
years, 36 from 11 to 20 tears, 9 from 21 to 30 
jears, and i case did not come to operation 
for 70 years 

The presence of a tumor mass tvas the most 
constant sjTnptom, being present in nearly all 
cases A fet\, however, had no tumor mass 
palpable and the tumor t\ as found only after 
operative exploration of the region because of 
pain The tumor mass in some cases appeared 
to anse following a trauma The develop- 
ment of the tumor uas described as slow 
growing most frequently, honever, some en- 
larged rather rapidly \ few de\ eloped slowlj 
at hrst and later rapidl} This was obsen'ed 
in 13 cases In 5 cases the tumor was prac- 
tically stationary in growth for a considerable 
penod and then started to increase in size 
slowly or sometimes fairly rapidly In 3 cases 
the tumor uas reported to ha\e disappeared 
for a time and later returned In 8 cases the 
more recent rapid increase in size uas associ- 
ated with the onset of pain which had been 
absent prevnously 

The tumor appeared to have a predilection 
for the muscles of the extrermties espeaally 
the lower, and particularly the thighs. The 



Fig 6 a, Degeneration of muscle fiber (with loss of 
anisotropic and isotropic discs), b, len cellular area 
where there are proportionalli more endothelial cells than 
blood spaces, c, fibrous connectiie tissue capsule 

most frequently involved muscle was the 
quadneeps extensor (See Table 11 showing 
frequenej of tumor at various sites ) 

TABLE n — SHOW tN'G FREQUEKCX OF TOitOR 
AT \ ARIOUS SITES 


Tiunh 84 

Head 22 

Xech 6 

Chest 56 

Back S 

Abdomen 12 

Upper cxlremitj 64 

Shoulder 0 

Arm 22 

Forearm 26 

Hand 7 

Lower ectrcmilj 107 

Buttock 6 

Thigh 5<1 

Leg 30 

Foot 3 

Xot stated i 

Total 256 


fn several inatajices the tumor invohed muicles Tirhich would o\*crlap 
m this classiScatiOD Tbew cases t'ctc listed for the site of most ex 
ten<i\T mv*olrciucnt- 

The tumor most frequenth intolved onh 
one muscle, 183 cases Two muscles were 
in\ olved m 36 cases, 3 m 9 cases, 4, m 3 cases, 
and 5, in i case In 24 cases the tumor was 
described as mvolvmg a group of muscles 
without specifymg the particular ones In 80 
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TV 7 r«WeallTt dmngm ifleOlW « Um 
«, irtiutan Oirwiii tmla medk try om^mdeA 
ghJW o«fa«mW tt» ». 

J^hSd H)*« ■ pwoAopoWIU prooi» to(» 

tw lOntiL 


per cait ol tlw c*«» Iwwew llitf k>e*lin 
tion of the tixmor wu la ooe mu*d« ool/ la 
* oje* there were moltlple tuoor*. Iaw4rti« 
two »cf»r»te mtridei la 3 la«*ncei tad three 
la another • . t 

The tl« trf the tmoor Tmrfed from Uut 0 / a 
b-M to « child ■ lu»d Tl* mo« ctmuDtail) 
(l,* 3 ibcd •!« ™ thil of M c« (j8 CMC) or 
.„„tfrocMC) Tbcih»poofthettra>oiic» 

more troliiontly 

„ compMcd with rao»d (SO <^1 ^ 

.ctwin dimomioni rrm conipatcd Irom Uw 
t^mCMOCBOoU M wdl u from BCM 
of objtci. wi^ ~ 

to racfflblr •'wrMC dlm^ 

U«! OT.1 dKpcd tnnoc ™ 5 < 

firr^i-rm b\ t 5 centunetera, and for the 
5 cmtlo-trc. T.lta* th. 
m»*n of these dimenson* ia rj8 ca^ the 
would be «;5 ccntimefera 

Vt top^ i« 1 ‘1 

IbctMCWMCh 


aunsafbcd or iharplj defined m i 
third of the caaea, bat wtJ more oftea (fifft* 
or pooriy defined 

The overiring aHn waa dcfinileJr ttitd 
to he Dormal In appearance in 105 caiea. u 
8 the akin waa tomcwfcat bJuIia orer IN 

tnmor In 6 It w de*< 3 ibed ta teknpcfUtk. 

\ annll red diacoiojatfoo waa j 

caxs. Ncvd were present In a caaa DihW 
\*euia were overtyiog the moor a 3 a» 
The itin waa ulcerated In j c*aa and tw 
tnucoua membrane of the cheek In i cti^ 

In 160 caaca the cooaiateocy 
ww mentioned I" «« It waa 18 ^ 
leant, 10 paeudoflurtuant, 55 harA Jo 
and f hard at the periphery aod »fl at t* 

ovciyfa* tUn wu •Uted to ta /j* 
BWTBhIe over the tumor in 55 oaea aod fart 
Id only 6 case* , . , 

On amtractwn of the n'fcJeJ^'^ 
ol»erv«l were fiiatioc of the » 

matMcd tooc in t6 
Bovmitent of the tumor In f i oeem** 

daelaactat*. >,.- rf hfrl w 

Od palpatbo the luBOr " 

teoder ia 7* ca*»> cnmpreaaJlJe « * 3 . 
dudble in u pulaataag in h 

There ww no palpable thrill * 

any caae report. On auacuhatioTi, only i 
foand to have a hnfit or acwBle. 

danre* In the we of the hunor 
obaemd under dlficrent coatStiona. ^ 
tfcm of the part cauaed the tumor to 
tmaJRr in la caita and to dlaapp^ 
Lowering the part caoaed an Increaae w 
in id a^ Increased firmnesa In 5 
prorimal to the tumor caoaed It to 
atore diatinct In 6 caaei and to chaappe^ if 
Ad Eamareh coojtrictor caused i tumor 
d iaa ppear and t to become amaHer 

wa> dehnitdy rtaled to te present 
X44 cases aod to be absent in jo In *7 
It was the first tyniptoiu noticed In i* 
pain was radiating In character Ini-olvnny the 
extrendt} distal to the tumor In 4 cases a 
tingling sensation was noticed In the Urtb 
beyond the tamor aod In 3 cases nnmboeis 
was noted 

Some fujvtkyisl Impalnoent was obserred 
la fir cases aod detmltdy staled to be absent 
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Fig 8 ProIlferaU\e changes in wall of a large arterx, 
a, thickened tunica intima, b, inner elastic membrane 
pushed awaj from inner endothelial las'er of mtima bj 
proliferation of c, angiomatous tissue withm wall of vessel, 
d, smooth muscle of tumca medm 

in 25 cases Limitation of motion k\as found 
m 22, bmitation of motion because of pain m 
16 bmping in 19, and weakness of the in- 
voh ed extremity m 4 

A deformity was obsen'ed in 59 cases A 
contracture or atrophy of the part was seen 18 
times each A tip-toe deformity was found 
in 12 cases nearly all of which were due to a 
tumor m the muscles of the cab of the leg 
In 8 cases the affected bmb was larger than 
the other, and m 3 it was longer 

The general condition of the patient was 
nearly alwa>s descnbed as good However, 
4 patients were descnbed as emaciated, 3 in 
poor condition, 2 fair condition, and 1 
ancemic 

DIAGNOSIS 

The diagnosis of this tumor is as seldom 
made correctly before operation Only 21 
case reports mentioned the pre-operative 
diagnosis as defimtely muscle angioma In 
20 other cases the diagnosis of angioma was 
made without specifying the structure in- 
volved In 6 the diagnosis of a vascular, 
telangiectatic, or cavernous tumor was made 
The jjomts that are of significance m estab- 
hshmg a duect diagnosis are 



Fig 9 Prohferatise changes affectmg wall of small 
blood vessel, a, proliferation of endothelium 


1 Time of appearance of the tumor 79 
per cent in first 20 years and 94 per cent 
withm the first 30 j ears 

2 Location of the tumor loner extremi- 
ties 42 per cent, quadriceps femons 17 per 
cent 

3 Tumor mass usuallj painless, at first 
developing slonly — size of a nut or egg,usuaUy 
diffuse and often tender with normal overly- 
mg skin, which is usuab> freely mov able* over 
It 

4 Pam which occurs m 58 per cent of the 
cases some tune dunng the course of the 
disease 

5 Some functional impairment or deform- 
ity n hich occurs m about a fourth of the cases 

6 MTien blood is aspirated m an explora- 
tory puncture of the tumor it is of consid- 
erable importance in estabbshmg a correct 
diagnosis This was done m only 32 cases but 
It jnelded blood m aU except one 

7 X-ray exammation may be of assistance 
in makmg the diagnosis, particularly if 
phlebohths are found This was observ^ed m 
14 cases In 10 cases, however, the raj’^s 
were negative In 5 there was endence of 
calcification m the tumor, and m 3 a pen- 
osteitis of the adjacent bone was seen Only 
a soft parts shadow was seen m 2 cases 
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TABLE ni —TABULATION OF SDCTY-TY'O CASES OF ANGIOMATOUS TUMORS ARISING IN SKELETAL 
MUSCLE SUPPLEMENTING THE T\BLE GIVEN BY DA\TS AND KITLOWSKI (Continued) 


Autho 

(SoTECon) 

Reference 

Act 

Sex 

History 

Findings 
muscle Involved 

Pre-operative 

diagnosis 

treatment 

result 

Pathology 

12 Cascio 

\nn itaL d» chir^ 
ig 3, vu 755 

1 

Tumor since birth. 
Same size until age 
10 began to grow 
cypemllj; donng pu 
berty No pain 

Sire of bcn*s egg dif- 
fuse, slightly reduc 
Iblc. Blood obtained 
when aspirated. 
M>Ioh>*oid, genio- 
hvoid and genio- 
gfossus 

Subaponeurotic 
hxmangioma. 
Incomplete 
excision and 
later electro- 
coagulation. 
Reonery 

Color of red wine. Som^laces 
epongy other places Strous 
hfade up of blood v'esscls of 
varying foTn and caliber 
separated b;> fibrous connec- 
tive tissue nch m ceBalar ele- 
ments. Aside from cavernous 
structure also areas of new 
fomed blood v esscls caplUa- 
ncs showing neoplastic or 
new-growth activity Also 

strands of endothebum-Uke 
ceUa. Degcneralne changes 
in muscle espeoaDy at cent^ 
mrt. Few foci of round cells. 
Diffuse cavernous b.Trnangio- 
ma of muscle 

13 Cevano 
(Cbgnom) 

PolicCo-, jgi'’ XXIX, 
1654 (*€£, prat.) 

1 

Symptomi a yra Palo 
nghl lumbar region 
radiating 

Diffuse tamo* 12 cm. 
diameter pasty com- 
pressible. tender 
Arching back, tumor 
more prominent. 
Blood aspirated. 
Lumbar muse lea 

Subaponeuro- 
tic angioma- 
tons tumor of 
sa CTO-lumbar 
mass Excis- 
ion Recovery 

Blue tumo* surrounded by fi 
brous fatu capsule. Cavities 
and vess^ 01 vanous sizes 
lined by endo Jielium connec- 
tive tissue walls, Atyp cal 
blood vessel r^bced degen 
crated mnscb fibers between 
the bcunx. Encapsulated 
cawmotts angioma 

14. Ouurel and 
Leceac 

Bull cl mem Soc, 
anat de Pox., igii 
Ixxrvi aSg 


S>Taptonis 6 sra- 
Weakness 01 thigh. 
Pam severe opc- 
oaQ^ at mgbt. Mass 
appeared few months 

Tender elongated 
mass. Function im 
pal^ from pom 
Rectus femons and 
sartonus 

Lipoma. Ex 
dsion 
Recovery 

Muscle fibers atrophied and 
disappear following invasion 
by the angioma. Diffuse 
mtermoscular and mtzamus 
cular cavernous anpoma 

X5 Chun and 
MDcula 

Bratislavik^ Ulcarste 
Usty. X9JS* 137 

8 

F 

Trauma 6 moa. ago 
hlass appeared, slow 

crowing, pain lately 

Child ^e and weak 

Sire of goose egg, nod 
ular, under Infra 
tpinatos 

EjosIob 

Recovery 

Peripheral part fatty central 
fposcr tissue, the meshes of 
which were filled with blood- 
Many phlebobths. Cavernous 
anpoma 

16 Chun and 
^^lkuu 

Same 

7 mca 

Mass present since 
birth in nght fore- 
arm 


Excision 

Recovery 


17 Cuneo 


1 

Miss right arm smee 
ist mo of life. Slow 
growing Pam oc 
casionally 

Size of orange, hard. 
Contraction of xnus- 
de foes mass. 

X-ray did not show 
concretions. Biceps 
brachli 

Exasion. 

Recovery 


18 DanJeUen 

\llg med-Zentr Ztg 
igog lixmi,487 

43 

hi 



n 

MW 

10 Diclench 

Deutsche Ztschr f 
Chir., igjo ccxxix, 
jSg 

U 

Painless mass In cheek 
for 1 to 3 yrs. Grad- 
ual increase In 


Cyit of parotid 
duct. 
Excision. 
Recovery 

hhS 

20 Durand 

■ 

1 

Mass m calf of leg 

Hard tnmor Gas- 
trocDcmius 

mI 

Tumor looked Ifkg fatty liver 
Microscopic showed anpoma 

a I Finaly 

m 

5 mo 
F 

I^P 

i Size of knuckle, 

( troooth, Domi^skin. 
Temporal 

1 

Eicisioa. 

Recovery 

Hrmangioma 

33 Finaly 

1 Same 

IX 

H, 

Painless mass on bad 
I mo 

z Size of egg dis- 
appeared when 
raised arm. Serratui 
anterior 

Lipoma 

Eiosion. 

Recovery 

Anpoma 


SoTEton’* name m paxenlheses 
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TABLE m —TABULATION OF SrXTY-'n\^0 CASES OF ANGIOMATOUS TUMORS ARISING IN SKELETAL 
MUSCLE SUPPLEMENTING THE TABLE GI\TN BY DAVIS AND KITLOWSKI (Continaed) 



Author 

(Surgcoa) 


34. ^oaKl^lut2 '\MaLVlm''k\chn 5 chr. 

150S xn S4 


IVe-< 7 pcrativc 

Findings diagnosis 

mosde involved treatment 

result 


Tell stritang nght 
tbgh In hospital 
several mos, Pam 
tioc^ worse when 
walking Massayrs 


Firm compressible 
mass size walnut. 
Movable cn. cf femur 
Some tendemeas on 
pleasure. Xnr&yoeg 
ative- \ astas medial- 
IS rectos femorts 
and vastus Inter 
medios 


Soft, diffuse, tender 
tumor 6 cm. diam 
eter with smooth sur 
face. Skin normal and 
freely movable. Con 
traction of muscle 
cacniTs tumor More 
prominent when 
standing. Fixed to 
surrounding tissue 
movable over bone. 


Limma pxob- 
aol> mtra* 
muscular 
Eiosion- 
Recovny 



Traumatic 
muscle swell 
Ing 

Ewndon 

Recovery 



Tumor mvish white tissue- 
Some rmtively large arteries 
and veins, narrow heavy 
waDed veaels, many thin 
walled veins, blood filled 
spaces Imed by endothefiun, 
with some connective tissue 
m walls. In places these 
are conffaent making larger 
spaces. Connective tissue 
fibrous but poor m cells. Some 
tendency to form capsule. 
Areas of old blood pigment 
Fod of round ceEs, Degen- 
eration of muscle fibers 
Hatmocavemoma 


G*^ter part of tumo- is ordi 
nary Opoma, Other part has 
caviPes of different sues and 
shapes lined by endothelium 
and often containing thrombi 
in stages of organization. Con 
necti% e tissue stroma % ciy cel 
lular m places, fibrous in 
others. Thickening of walls of 
vessels due to hypertrophy of 
smooth muscle and also to 
^Bferation of endothelium 
Sharp separation of bpoma 
and angioma. Degenerative 
changes seen m striated urns- 
dt. Lipoma and hzmas- 
gioma 



I-arge vascular spaces fiDed 
with blood, some tiirombi <r~ 
gamzm^ Some muscle de- 
generation. Dense connective 
tissue. Angioma cavemosum 


Tumor bhie-red color Blood 
filled spaces with firm con 
nectivc tissue walls- &cinan- 
gfama cavemosum 


Dark red-colored tumor 
Cavernous haemangiom 



Tumor fibro-elasPC to soft in 
co nsisten cy ^owtd muscle 
fibers separated by cavernous 
•paces varying in size lined by 
endothelium. Organized 
thrombL Cavernous un ginni^ 
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TABLE IIL— TABULATION OF SEvTY-TWO CASES OF ANGIOMATOUS TUMORS ARISING IN SKIUETAL 
JIUSCLE SUPPLEMENTING THE TABLE GIVEN BV DAVOS AND KITLOWSKI (Continued) 


AntBor 

(Sorccon) 

Refcrtncc 

Sex 

Hutory 

Findings 
muscle Involved 

Pre-operative 

diagnosis 

treatment 

result 

Pathology 

50 Piccioli I 

liforma medT igoS 
xnv, 1103 

1 

Mass several jtx. In 
crease m tizc i jt 

and pain radiating 

down leg 



Spongy tissue CaviPes of var 
lous forms in stroma of con- 
nects c tissue and muscle 
fibers, lined bj endothehum. 
New formed capHIanes. Mus 
cle atrophied. Elastic fibers, 
Organuang thrombL Ca\*em 
OU5 angioma 

51 PHatte and 
Scheikewilch 

BolL et mfm Soc. 
anat de Par , iQig 
Ircnx, 13 S 

8 

F 

Trauma followed m 
few weeks b> mass 

hfass elongated siee 
of omnge pseudo^ 
fluctuanL slightly 
tender filood aspir 
nted Deltoid 

Angioma. 

hScision. 

Abundant 

bleeding 

Recovery 

Tumor made op of mass of 
cavities with walls of connec 
tive tissue. Endothelium hard 
to find. Apparently partially 
circumscribe cavernous on 
gioma. Angiobths present 

S 3 Pimrdi 

Arch itflj di chir^ 
ig 3 S ni. 354 

1 

4 " 

ll 

Painless mass in left 
thigh 5 laos 

1 

Elastic pseudoQueto 
ant, lobulated mass. 
ContmeUon of mus- 
cle fixes It and makes 
ft laTOT Skin nor- 
r^ iTcely mo^'able. 
Thigh 6 cm larger 
tM" other Semi 
tendmosus and bl- 
eeps femons 

1 

Lipoma or sar 
coma of mu5 
cle. Excision 
Exlensis’e 
venous 
hxmorrhage, 
^ march) 
Recmtry 

1 

Tumor made up of new formed 
blood capOlanes m stroma of 
hypertrophied connective tis- 
sue Vessels of artcnole tv-pe 
Also cavities filled with blood 
with incomplete endothelial 
lining Connective tissue 

forms part of wall lining In 
central part stroma about la 
cunse dense fibrous tissue with 
scarcity of cells at peripheral 

1 part more abundant about the 
capillaries richer m jirang 
cells. No round cells or 
smooth muscle present Mus- 
cle fibers fit penphery rela 
tive]> normal but in stages of 
degeneration as central port 
approached. No thrombi, 
some fatty tissue. Diffuse 
capiUaiy and cav’emous an^ 
poma 

S 3 PorcHe 

PoUcUn^ 190S (K21. 
ciur ) XV, 2S0 


Struck rt. shoulder 
^lass 3 mos. Pain 
radiated doTm arm 

Superficial network 
>-em5 over deltoid re- 
gion Mass back of 
shoulder sire of large 
nut, smooth com 
prcisible slightly 
tender Contractiem 
of muscle made it 
harder Aspirated 
blood. Incised, 
hasmorrhage. Also 
found masses In arm 
and forearm. Infra 
spujato triceps 
bradm, supinator 
longus 

Multiple mus- 
cular 

angioma. £x 
asioD of tu 
moT3 of fore- 
arm and back 
of shoulder 
Unable to do 
complete ex 
cfaion oftu 
mor in tnceps 
because of 
hemorrhage 
Recovery 

Tumor of infraspinatus made 
up largely of fat Jlostly 
small venules, also small ar- 
teries partiaily obliterated 
and capulanes. Tnceps-smaH 
artenea with obhtcration, vas 
cular spaces, with blood and 
thrombL DegeneraUou of 
muscle. Connectiv e tissue 
stroma. Fat Supinator longus 
— Artenoles mosUj , also blood 
spaces thick wads nch in 
nuclcL Connective tissue 
stroma. Multiple muscle 
angioma 

S 4 Rr.*es and 
Borraa 

Montpel m^cL, igxi 
P 594 


Noticed mass 7 yrt. 
Mild pain some- 
times spontaneous 

Hard sire of egg 
Some expansion and 
tenderness. Present 
when standing dis 
appears when re- 
eling Rectus 
abdominis 

Para umbQi cal 
henna. Ex- 
cision. 
Reco\-ery 

Muscle penetrated b\ capillar 
its of the new growth thick- 
ened walls. Abundant young 
connective tissue stroma 
especially at central part 
where dongated cells tug 
gested angiosarcoma to au- 
thors Also blood cavities 
present Obvioaslj caver- 
nous-capQlari annoma 

5 S Saint Pierra 

Ann d., anat. path 
1930 vu, 6 4 

- ^ 


Soft, defined sixe of 
orange- Contrmclior 
of muscle fixes iL 
Skin normal. Tra- 
pczjns 

Ercision. 
t Recovery 


S6 Scarpdlo 

Gozz. Internal mcd. 

chir., 1936 ym, Qi 

j8 

F 

Mass a vra. Pain 1 
yra. following periw 

when stationary In 

growth then starte< 
to mcrease in sue. 

Radiated op arm 

Size of hen’s egg mti 

3 trro lobes Compres- 

sion and elevation 0 
i arm reduced size. 
TTnsble to adduct 

thumb Thenar 
muscles 

1 Primary 
- cavernous 
f lucmangioma 
of muscle 
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In the differential diagnosis the most 
commonly confused tumor Tvas the hpoma 
which was diagnosed mar cases A diagnosis 
of neuroma, neurofibroma, or fibroma was 
made m 10 cases In 9, cold abscess was 
mentioned Sarcoma was diagnosed 7 times, 
simple cyst 5, dermoid cyst 3, and chronic 
myositis 3 times In 3 cases it was merely 
called a tumor and m 2 it was called a muscle 
tumor Tuberculous osteomyehtis was men- 
tioned twice, and tuberculous Ijmph glands 
once Chrome bursitis, luematoma, pyogenic 
abscess, aneurism, and myositis ossificans 
were each mentioned twice Other diseases 
mentioned once were ossifymg tumor, foreign 
body, lymphangioma, malignant tumor, C3^t 
of parotid duct, ganghon, rhabdomyoma 

TREATMENT 

In nearly all the cases the tumor was re- 
moved hy local exasion The circumscribed 
type was usually easily removed by enuclea- 
tion In the diffuse or partially circumscnbed, 
however, it was usually necessary to resect 
the tumor with surroundmg muscle beyond 
the limits of the tumor In a few cases the 
tumor was so extensive that all the angioma- 
tous tissue could not be removed without 
mjurmg important structures such as large 
nerves or artenes In 8 cases a partial excision 
was done Amputation was found necessary 
m 3 cases In 4 apparently only a biopsy was 
done Electrocoagulation or cautery was used 
entirely m i case and subsequent to partial 
exasion in 2 cases In i, radium was used 
foUowmg mcomplete excision In 2, the tumor 
was merely exposed but not excised 
In 38 cases, the problem of haemorrhage was 
of considerable moment as it was m our case 
Also m several other cases a troublesome 
haematoma developed after operation 


PROGNOSIS 

There was no mention made in the htera- 
ture of a death due to angiomatous tumors of 
muscles There was no report of a mortahty 
from the operative procedure Recovery was 
defimtely stated in 198 cases Recurrence of 
the tumor was observed 15 times, mostly 
after mcomplete removal The symptoms of 
pam, limi tation of motion, contracture, etc , 
were nearly always reheved by operation 
even m some instances when the exasion was 
incomplete Disability foUowmg operation, 
how'ever, did occur m a few instances A 
contracture persisted or occurred after opera- 
tion m 4, limitation of motion m 3, deformity 
m 2, atrophy, hmp, or loss of function of a 
muscle m i each 

SUMMARY 

1 A case of bemgn angiomatous tumor of 
the gluteus maximus muscle of the artenal 
type is reported A review is made of 256 
reported cases Of these 62 are summarized m 
tabular form, supplementmg the table listed by 
Davis and KitlowsLi 

2 In reviewmg the 256 cases, the tumor 
was found to occur usually before the age of 
20 years (79 per cent) and almost always 
before 30 j^ears (94 per cent) The etiology 
has not been definitely established, however, 
a congemtal factor has appeared to be of 
considerable importance, wMe trauma may 
have played some r 61 e m 17 per cent of the 
cases 

3 The cardmal symptoms were a mass 
which grew slowly and was localized to a 
muscle or group of muscles, usually with 
normal overlymg skm, pam which was 
present at some time m the course of the 
disease (58 per cent), tenderness (29 per 
cent), deformity or functional impairment 


Gussenbauer and listed also under his name The case of 
tumor m the pectoralis major ongmaUy reported by 
Vincent was operated upon by Ollier This was listed as a 
spiarate case for Olher ated by Rigaud, Also it appears 
that through misprmt this is the same case of pectoralis 
major listed for Alher which was ated hy Coletti. This 
accounts for lo cases The second case of angioma of the 
master listed for Pantaleom cited by KolacaeL is no 
doubt theame case that Pantaleom onginally described 
aitnough Kolaczek gives data on the case which does not 


agree with the original article by Pantaleom to which he 
refers This all accounts for r8 more cases than were 
actually observed, and corrects the total Usted bj Dans 
and KitlowsLi to r94. The 6i addiUonal cases which we 
have found m addition to the one which we are reporting 
makes the total to date of 256 It is ver> likely that a 
more cnbcal review of the literature would rule out a 
number of cases which we have mduded espeoaUy m 
instances m which the pathological descriptions are rather 
sketchy 
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THE TREATjMENT OF CARCINOMA OF THE CER^^X WITH SMALL 

QUANTITIES OF RADIUIM 

MAX CUTLER, M D , Chic.\co 

Director of Tumor Qmic, Michael Reese Hospital and Cooaultarit in Tumors Hines \ eteran Hospital 


T he purpose of this communication is to dis- 
cuss the pnnaples underljung the radium 
treatment of carcinoma of the cemx and to 
describe and illustrate a techmque by which small 
quantities of radium can be used effectively in the 
treatment of this disease The technique that is 
presented is m principle that a hich is emploj ed m 
the Cune Institute of Pans Special attention is 
directed to the medical and economic advantages 
of this method as compared with the techmque m- 
vohnng the use of much larger quantities of 
radium 

THE TIME FACTOR 

The question of the choice between small 
amounts of radium applied over long penods as 
compared with large quantities over short penods 
has occupied the attention of radiotherapeutists 
for many > ears In addition to the medical aspects 
of the problem which are of paramount impor- 
tance, the economic considerations invohed also 
ment senous consideration Thus, if it can be 
demonstrated that m order to deliver a total dose 
of 8,000 milligram hours of radiation 6o milligrams 
applied for 133 hours is at least as efficacious as 333 
milligrams applied for 24 hours, the observation 
would be of considerable practical importance 
Approximateh $4,200 represents the value of 
the radium m the former instance and $23,000 m 
the latter 

The report of the special committee of the 
Amencan College of Surgeons on the treatment of 
malignant disease recommends the establishmg of 
tumor chmcs throughout this country and advises 
the acquisition of at least 200 milli grams of radium 
for these umts The distnbution of the 200 miUi- 
grams of radium must be such that the different 
tubes and needles can be used m the treatment of a 
yanety of lesions, particularly cancer of the skm, 
lip, tongue, cervix, and breast It is obwous that 
even when as much as 200 milligrams of radium 
are available not more than 80 to 100 milli grams is 


m a form in which it can be utilized m the treat- 
ment of carcinoma of the cervix 

It IS not within the scope of this communication 
to discuss the vanous theones that are held upon 
the relative ments of the two methods of treat- 
ment The French School, centered around the 
Cune Insbtute of Pans, mamtains that the time 
mtervml dunng which anv radiation is applied is of 
the greatest importance, and theu entire technique 
of radium therapj is built upon the prmciple that 
tumor cells are most vulnerable to radiation dur- 
mg their stage of division In the treatment of 
carcinoma of the cemx, the lesion is irradiated for 
approximate!} 5 days, m the treatment of carci- 
noma of the tongue for 7 days, and m the treat- 
ment of caranoma of the laiynx, pharjmx, and 
tonsil from 1 2 to 2 1 da\ s Regaud is of the opmion 
that for each t}^^ of growth there exists an opti- 
mum time for irradiation In order to obtam a 
maximum radiation effect the treatment should 
be gi\ en as nearly as jxissible dunng this mtervml 
A shorter exposure fails to mduce an optimum 
effect If the mterv'al of irradiation is prolonged 
beyond the optimum time, the tumor cells pass 
from their most sensitive phase to a state of 
relative radioresistance 

Although there is considerable evidence to sup- 
port these contentions, this new is not uncon- 
tested Man> authonties are of the opmion that 
this prmciple has been thorough!} established m 
the treatment of carcmomata affectmg the oral 
mucous membrane and the more radioresistant 
forms of skm cancer It is more difficult to proi e 
the importance of the time factor m the treatment 
of caranoma of the cervnx One pomt, however, is 
certam, namel}, that b} prolongmg the time of 
irradiation the normal tissues can withstand much 
larger doses of irradiation than is possible b} short, 
intense exposures This fact alone favors the use 
of the prolonged method of irradiation m cases m 
which other factors render this techmque feasible 
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Adenocarcmomata of the cenax are radioresist- 
ant and do not respond well to radiaUon therapj 
The epidermoid carcinomata constitute the radio- 
sensitive group, but within this group there exists 
a pronounced vanation m radiosensitmt} The 
squamous Uqies with marked differentiation, pro- 
nounced squamous features, homification and 
keratmization are more resistant than the more 
undifferentiated anaplastic tiTies The radiother- 
apeutic procedure is influenced b\’ the histological 
structure onlj to the extent of differentiatmg 
between the epidermoid and glandular carcino- 
mata 

Adenocarcinoma of the fundus uten maj grow 
downward, and bi presentmg at the external 
cervical canal gi\ e rise to the clinical diagnosis of 
carcmoma of the cer\nx Microscopical examina- 
tion of a biopsv establishes the true ongm of the 
lesion and guides the therapeutic procedure In 
extremeh earh carcmoma of the cennx m which 
an extensixe hxsterectomx is sometimes con- 
sidered, if the histological structure shows a high 
grade of mahgnancx (anaplastic Uiie or grade 4 
tj-pe) the surgical procedure is absoluteh contra- 
inicated With these isolated exceptions the 
histological structure should not influence the 
character or extent of the radiotherapeutic pro- 
cedure 

CLEtlCAX VARIETIES 

The Cancer Committee of the League of Na- 
tions (1929) has projKised the foUowmg classifica- 
tion of cancer of the cervax based upon the extent 
of the disease 

Group L Lesions linuted to the cerxax, no 
paracemcal or parametnal fixation Free mobil- 
ity of the uterus 

Group n. Invasion of xEgmal wall, slight para- 
cenncal and parametnal m\ olvement Some mo- 
bdit} of uterus 

Group III Extensile paracemcal and para- 
metnal mxolxement with complete fixation of 
uterus 

Group W Direct minsion of surroundmg xts- 
cera or distant metastases 

Under conditions which permit correct radio- 
therapi , hj^terectomj has been largely giv en up 
m the treatment of carcmoma of the cemx It is 
important to emphasize, howex er, that the correct 
use of radiotherapj m carcmoma of the cervix 
presupposes a thorough imderstandmg of the 
prmaples underlnng the method and a complete 
knowledge of the technique The success of treat- 
ment depends upon the stage of the disease and 
upon the accuracj and precision of the technique 
In the treatment of verx earl\ lesions (group I) 
the mtra-utenne and x'agmal radiation need not 



Fig 2 Diagram of Cune colpostat Each cork contains 
10 nulhgrams of radium element. The filtration is i 5 mSh- 
meters of platinum 

be supplemented bx external radiabon In the 
treatment of the more advanced stages (grades H 
and in) the mtra-uterme and vagmal radiations 
must be supplemented bx external radiation In 
the more advanced stages of the disease (groups 
in and JV), external radiation alone or combined 
with vagmal radiation are emploxed and mtra- 
uterme radiation is omitted or deferred Striki n g 
and sometimes unexpected prolonged palliatue 
results max occur followmg irradiation ot advanced 
carcmoma of the cerxnx In isolated and rare 
e.xamples, control of the disease oxer a 5 xear 
penod may be effected m adx-anced lesions which 
prox e to be highlx' radiosensitix e The therapeu- 
tic test IS the onlx certam method of determmmg 
this state Hhen the therapeuDc test mdicates 
that the lesion is radioresistant, it is best to pro- 
ceed slowly xnth small doses m an attempt to 
effect pallialixerebef Radical radiotherapx under 
these conditions is contra-indicated 

TECHKIQUE OF 1RR.ADIATIOX 

Before treatment is begun, it is important to 
elimmate anx local infection that max be present 
UTien this precaution is obserxed, the madence 
of a comphcaUng pxTexia is reduced When high 
fexer dexelops durmg irradiation, the treatment 
must be temporanlx discontmued and resumed 
onlx after the temperature has been reduced to 
normal UTien the secondary infection is xery 
pronounced it is best to begm treatment bx ex- 
ternal radiation of the cemc^ lesion through four 
pelxac fields This procedure often results m 
dimmution of the local infection and partial heal- 
mg of the ulcerated surface 

Since It IS impossible to determine with certamtj 
the exact extent of the disease bx chmcal examma- 
tion, the safest course to pursue m the radiation 
treatment of carcmoma of the cemx is to regard 
the entire cerxnx, paracerxncal tissues, and para- 
metrium as potentiaOj mahgnant and treat aU 
lesions xnth maximum doses of radiation 
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Adenocarcinomata of the cemx are radioresist- 
ant and do not respond well to radiation therapj 
The epidermoid carcmomata constitute the radio- 
sensiU\ e group, but withm this group there exists 
a pronounced vanation m radiosensitmt\ The 
squamous tj'pes mth marked differentiation, pro- 
nounced squamous features, homification and 
keratmization are more resistant than the more 
undifferentiated anaplastic U^pes The radiother- 
apeutic procedure is influenced bv the histological 
structure onh to the extent of differentiating 
between the epidermoid and glandular carcino- 
mata 

Adenocarcmoma of the fundus uten ma> grow 
downward, and b\ presentmg at the external 
cemcal canal gi\ e nse to the clmical diagnosis of 
carcinoma of the cervix ^Iicroscopical examma- 
tion of a biopsi establishes the true ongin of the 
lesion and guides the therajieutic procedure In 
extremeh earl} carcmoma of the cenix m nhich 
an extensive h}’sterectom} is sometimes con- 
sidered, if the histological structure shows a high 
grade of mahgnanc} (anaplastic U^ie or grade 4 
t}'pe) the surgical procedure is absoluteh contra- 
indicated With these isolated exceptions the 
histological structure should not influence the 
character or extent of the radiotherapeutic pro- 
cedure 

CLINnCAI. VARIETIES 

The Cancer Co mmi ttee of the League of Na- 
tions (1929) has proposed the foUowmg classifica- 
tion of cancer of the cerxnx based upon the extent 
of the disease 

Group I Lesions limited to the cervix, no 
paracervical or parametnal fixation Free mobil- 
ity of the uterus 

Group n Inx^asion of vagmal wall, slight para- 
cervical and parametnal mv olvement Some mo- 
bdit} of uterus 

Group EH Extensiv^e paracervical and para- 
metnal mvolvement with complete fixation of 
uterus 

Group Direct mvasion of surroundmg vis- 
cera or distant metastases 

Under conditions which permit correct radio- 
therapv , hysterectomy has been largel} given up 
m the treatment of carcmoma of the cervix It is 
important to emphasize, howev^er, that the correct 
use of radiotherapy m carcmoma of the cervix 
presupposes a thorough understandmg of the 
prmaples underl}ing the method and a complete 
knowledge of the technique The success of treat- 
ment depends upon the stage of the disease and 
upon the accuracy and precision of the techmque 

In the treatment of veiy earlv lesions (group I) 
the mtra-uterme and vaginal radiation need not 



Fig 2 Diagram of Cune colpostat Each cork contains 
10 rrShgrams of radium element The tdtration is i 5 milh- 
meters of platmum 

be supplemented bv external radiabon In the 
treatment of the more adv anced stages (grades 11 
and m) the mtra-uterme and v agmal radiations 
must be supplemented bv external radiation In 
the more advanced stages of the disease (groups 
m and I\0, external radiation alone or combined 
vvnth vagmal radiation are emploved and mtra- 
uterme radiation is omitted or deferred Striking 
and sometimes unexpected prolonged palliative 
results ma} occur followmg irradiation of advanced 
carcmoma of the cervix In isolated and rare 
examples, control of the disease over a 5 vear 
period max be effected m adv anced lesions which 
prove to be highl} radiosensitiv e The therapeu- 
tic test IS the onlv certam method of determinmg 
this state WTien the therapeutic test mdicates 
that the lesion is radioresistant, it is best to pro- 
ceed slowl} wnth small doses m an attempt to 
effect palliative relief Radical radiotherapy under 
these conditions is contra-indicated 

TECH^^QUE OF TRRADLATIOK 

Before treatment is begun, it is important to 
eliminate any local infection that may be present, 
IITien this precaution is observ^ed, the mcidence 
of a comphcatmg py rexia is reduced WTien high 
fever develops dunng irradiation, the treatment 
must be temporarily discontinued and resumed 
only^ after the temperature has been reduced to 
normal lATien the secondary infection is very' 
pronounced it is best to begm treatment by ex- 
ternal radiation of the cemcal lesion through four 
pelvnc fields This procedure often results m 
dunmution of the local infection and partial heal- 
mg of the ulcerated surface 

Smce it IS impossible to detenmne with certam ty 
the exact extent of the disease by chmcal examma- 
tion, the safest course to pursue m the radiation 
treatment of carcmoma of the cemx is to regard 
the entire cemx, paracemcal tissues, and para- 
metrium as potentially malignant and treat all 
lesions with maximum doses of radiation 
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3 In patients with ad\'anced lesions, marked 
weakness and secondarj' anasrma in whom ex- 
ternal radiation causes cessation of bleedmg and 
improvement m general health 

Under these conditions the radium insertion is 
made 3 or 4 weeks after the external radiation 
when the general condition of the patient is suffi- 
aently improved to permit this procedure 

Dunng the irradiation the patient remams m 
bed It is usually necessarj' to cathetenae the 
bladder at 8 hour mten'als The patient expen- 
ences nausea, and less frequently i omitmg occurs 
The commonest cause for mterruptmg the treat- 
ment IS the development of high fe\ er WTien this 
occurs the radium is promptly remoxed 

Specificaiions of radium applicators The mtra- 
uterme radium applicator used m the Tumor 
Chmc of Michael Reese Hospital consists of an 
alummum shell 5 4 centimeters long and o 65 
miUimeters m diameter (Fig 5) containmg two 
platmum capsules end to end Each platmum 
capsule IS 21 nullimeters long, o 35 milhmeters m 
dimeter, i o millimeters wall thickness, and con- 
tains 25 milligrams of radium element The ap- 
phcator contains a total of 50 milligrams 
The smallest quantitj of radium that is prac- 
tical for mtra-uterme radiation m carcmoma of 
the cennx is 30 miUigrams This amount can be 
utilized in several different forms as for example, 
two capsules each containmg 15 rmUigrams If the 
radium available happens to be m the form of 5 
milligram needles, three needles can be grouped m 
each of two platmum capsules (i o milbmeter wall 
thickness) and these can be placed end to end in 
an aluminum shell 

The Cune colpostat (Fig 2) is composed of two 
corks mounted on a spnng and a thud cork that is 
loose for insertion duectly against the external 
cervical canal Each cork is constructed to hold a 
radium tube m its center The vagmal irradiation 
IS performed by insertmg the colpostat mto the 
vaginal formces and against the cervical canal as 
shown m Figure 4 Each cork contains 10 milh- 
grams of radium element so that the colpostat 
contams a total of 30 milhgrams Two methods 
of distnbutmg radium foci m the uterme canal 
and vagma m the treatment of carcmoma of the 
cerxnx are shown m Figures i and the inset 

The quantity of radium necessary in the treatment 
of carcinoma of the cervix The amount of radium 
necessary for the efficient treatment of carcmoma 
of the cervix is about 60 miUigrains As much as 
80 milligrams maj be employed, but tViis amount 
should not be exceeded if it is desued to prolong 
the time of irradiation The smallest quantity of 
radium that is practicable is 60 milligrams With 



this amount a dose of 8,000 milhgram hou rs reqmres 
133 3 hours (5 daj's and 13 3 hours) to administer 
Filtration The filtration of the ceracal-uterme 
apphcator should be 1 o millimeter platmum and 
the filtration of the tubes m the colpostat at least 
I o mfihmeter platmum (preferabl} i 5 milh- 
meters) The tissues are protected from secondary 
radiation by the alummum shell or by the rubber 
when a rubber sound is used 

External radiation until radium pack In the 
Tumor Clmic of the hlichael Reese Hospital mtra- 
uterme radiation is promptly' followed bj external 
radiation bj means of the 4 gram radium pack 
This techmque is bemg used m a senes of cases m 
an efi'ort to mcrease the effiaencj' of the irradia- 
tion of the parametnum Sex en portals of entry 
are utdized m the irradiation of the parametria two 
antenor, two postenor, two latend, and one pen- 
neal fields are treated The distance is 10 centi- 
meters, the portal 10 centimeters m diameter, the 
filtration eqmx alent to r 5 millimeters platmum 
Each field receix^es 30,000 milhgram hours, the 
total dose IS 210,000 milligram hours The patient 
IS treated for 2 hours dailj ox er a penod of about 
26 daxs There is usually httle or no radiation 
sickness assoaated xvith this procedure The pa- 
tient begins to complain of nausea and anorexia 
dunng the latter part of the radiation cj cle There 
IS some reduction m the red blood cells and white 
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FROM THE MEMORIAL HOSPITAL, HEW TORA 

THE TECHNIQUE OF THE SUPRAPUBIC UMPLANTATION OF RADON 
SEEDS IN BUADDER CARCINOAIA 


B S B’\RRIXGER, Ml 

T he technique of the suprapubic method of 
implantation of radon seeds into bladder 
tumors as de\ eloped at the Memonal Hospital 
IS a comparativelj’’ simple procedure It meets 
Re^es' dictum that a “malignant operation should 
not be performed for a malignant disease ” It 
has a lou opera ti\e mortahty, betueen 3 and 4 
per cent, jet succeeds m controllmg manj tumors 
that are qmte inoperable It is especiallj success- 
ful m deahng with tumors of the bladder base and 
tngone 

Howei er, the unplantation often is not properlj’ 
performed There are two prmcipal reasons for 
this failure first, the surgeon who is responsible 
for the diagnosis and the operation is usuallj not 
teamed m radium therapjq second, an adequate 
number of radon seeds of a proper strength is 
often not available One should ha\ e at hand for 
this procedure half again as manj radon seeds as 
one thinks are requued, smce no cjstoscopj or 
cj'stogram can possibly indicate the extent of a 
large bladder tumor 

In developmg the techmque of the radium im- 
plantation we have gone through numerous 
phases We began qmte bhndly with httle or no 
knowledge of a proper radium dose or an ade- 
quate way to applj' radium to the bladder cancer 
We had to deal with a tumor of a thm walled 
mtemal organ, somewhat difficult to approach 
surgicallj Anj' disturbance of its function might 
readilj cause a correspondmg disturbance of the 
vital kidnej' function We have encountered 
numerous discouragements in developmg our 
techmque Certam basic prmaples of treatment 
have been revealed First, the value of anj treat- 
ment must be judged dmicallj Conclusions 
based upon experimental animal work, as to the 
area irradiated by anj' one dose of screened or 
unscreened radium hi had to be corrected bj' 
accurate chmcal obsenauons Second, one kmd 
of therapy alone should be used, as confusion m- 
entably arises if tuo or more forms of therapj are 
combmed, for mstance fulguration and radium or 
partial resection and radium Anv one form of 
treatment has to be tested for jears, before its 
ultimate value can be ascertamed Changes m 
type of therapy or m the method of appljnng any 


) , Fjt C S , ><Ew York 

one therapeutic agent should be reluctantly made 
and then onlj when the failure of the therapj 
under consideration is conclusivelj' prov ed Con- 
verselj it is futile to stick stubbomlj'^ to lost 
causes In all of our 17 jears of work we have 
consistentlj used radium alone to control bladder 
cancers 

Bladder tumors, as indeed, all mahgnant tu- 
mors, are best dealt mth m institutions par- 
ticularlj dev oted to this work The entire treat- 
ment must be performed bj one man, who is 
both surgeon and radiotherapeutist In other 
words, a tramed surgeon cannot open the bladder 
and then call m a man tramed m radium therapj- 
to finish the work I think such a procedure v erj- 
rarelj results m anjthmg but failure These seem 
to be basic pnnciples of the treatment of bladder 
carcmoma 

Tummg specificallj to the control of bladder 
carcmoma bj- radium, we have two methods of 
approach, radium applied through the cj stoscope 
and radium apphed through the Ofien bladder 
We hav e a comparaUv elj large senes represenUng 
the successful use of each of these methods, but 
expenence has shown that the cystoscopic method 
should be used onlj for small tumors, whether m- 
filtratmg or papillarjq and onlj- if the tumor is 
easilj reached It should be usi reluctantlj and 
onlj when one is thoroughlj expenenced m this 
method 

The suprapubic method of approach is the one 
of choice There are points m favor of alwajs 
usmg It first, the ease with w hich it can be done , 
second, its relativ-elj lov\ mortahtj- 

In the first 109 consecutive personal cases 
treated suprapubicaUj , 4 patients died m the 
hospital, an operativ e mortahtj- of 3 6 per cent. 
Smce that tune mj operativ e mortahtj has risen 
to about 4 per cent This percentage of mortality 
IS low when one considers that m ihit; senes manj 
moperable cases are mcluded 

SPIXAI. AX^XHESIA 

For the past 6 j ears we hav e used spmal anes- 
thesia Durmg this time we have resorted to 
general anasthesia v erj rarelj , perhaps m not 
more than 5 per cent of the cases The anesthetic 





BARRINGER IMPLANTATION OF RADON SEEDS IN BLADDER CARCENOISIA 489 



Fig 2 Showing how the radium bearing needles are inserted deeplj into the tumor 
Judgment as to how far to go is important to obtam the proper radiation 


should have at least tvreut}' radium bearmg 
needles A hne of these needles is placed on the 
extreme edge of the tumor, then a second hne 
above this, the first needles not bemg removed 
until the second hne is completed Contmumg m 
this waj we can cover the field \er\’ accurateh 
A suprapubic dramage tube is left for a few days 
to a week or two, according to the reaction caused 
by operation, infection of the bladder, and bleed- 
mg The bladder is not sutured to the fascia 
The patient does not have any radium reaction 
until 10 davs or 2 weeks have elapsed, and the 
height of the radium reaction occurs perhaps a 
month after implantation and then slowly recedes 
Pam and urmarj frequency are caused by this 
reaction The larger the radium dose and the 
nearer the tumor to the bladder neck, the greater 
the reaction All m all there is a great deal less 
reaction from the gold seeds than from the glass 
seeds which we used some j ears ago The elimi- 
nation of most of the )3 rays is responsible 

If the dose of radium is large and placed m the 
portion of the bladder adjacent to the rectum, 
there may be for several dal's to a week some 
rectal untation This is not serious and ran 
always be controlled 

COMPLICATIONS OF EADIOTI TREATMENT 

I Ktdney comphcaltons In making the im- 
plantation we do not pay any attention to the 


urethral onfices even if the tumor is directly over 
one or both There have been 2 cases of acute m- 
fection of the kidney subsequent to the operation 
m which we have had to dr^ the kidney There 
have been a few cases of subsequent destruction of 
the kidney probably from absorption by' way of 
the lymphatics of the ureter to the kidney The 
cases have been fewer, I beheve, than happens 
when the ureter is cut off surgically' and reun- 
planted in the bladder We are at the present 
tune lookmg o\ er our statistics with the object of 
makmg a report on this condition 

In a number of cases stone and graiel have 
formed on the slough of the tumor, necessitatmg 
m two instances the openmg up of the bladder 
and the removal of the stone 

2 Rupture of the bladder We ha\e had 2 
cases of rupture of the bladder, one about 12 y ears 
ago and the other recently, in which the bladder 
ruptured after radium implantation The latter 
was a comphcated case of mtestmal tumor m- 
voh'mg the bladder The tumor was remo\ ed by 
another surgeon, recurred, and was implanted 
with radium The patient died 6 months later of 
an infection follo’svmg bladder rupture No cara- 
noma was present at the tune of the patient’s 
death 

We hai'e had i case of i esicorectal fistula which 
lasted for a long penod of tune and then heahng 
took place 
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Re I Ttobtotobqpa. t>4 hwp wtousa to pta*. 
Tta milM bario* •a(Ik» «»T«riaf ooi *4e << li»«w 
kR Um ol aceflM k pto^ )«t ibm to* M ta* 

tbtt « Itow vaed h*i beea turroJ a prepamkto 
In Kla» aBTOub of novoaia, * cubic ccfiOmettn 
ol iTw oeat •olixtktt. The lo ra t ha t* o«aUr 
tw Utt gtven tbrwuh tlie foonb hmbar Inter 
,p.r^ OccMkjcuny we hare bad to aapptcMl 
aueatbeda with tnfilUatloG aneadieala of 
^ and abdominal jnendet, tbdr kw 

ojnsin* bx*a a Hfbcr 

iLdS Thli k particulajiy wo wben the oper 

S^ttartedlmoedla^y af^ 

SS:h given- 

^ .. °, ^ caaea, we hare nerer bad a death 

SiS Th, p^.. Jvxk ta. 

tected, are mlected. 

nSve that there k ninch 


uid aM lb. W ™ 

wound abemid be adequately 
brfoni lb. toddo b opoxi 
taota ihoold bo renjoved by sa ct i t^ *f^*^*!^ 

care being taien not to qaQ the bladto otW 

The Cajueroo light ibould be naed for nhiinn»- 

If the ttuacr b papfliaiy the papiDaxy 
are recixrved by pofne form of caalerr » , 

eapeae tha tumor baao- If the tumor b &•* 
the iuifacr iloughy and okerated, a D^t ta 
Ixatioa ibould bo dna* In a measure, to cobot 
the Infection. The baae of the tumor ibo^d^ 
be leaplanted with radoo recdi, of a atreo^ 
between I and iM mflUcuriea. ifthetumw"® 
the blaiUer bare where it b backed op by w 
proatate and peripro ata tlc thauea, we can p*^ 
the teedi deep er than 1/ the tumor i* oo t» 
lateral walla or apes of the tiadder U the »e«i 
are low In ealoe they ■boold he placed 
■Iderebly nearer together than i centimeter It 
the tumor i» deeply jnffltfattng cmaxlerahle c^ 
moat be used In deddfa* Joat bow deeply Into the 
infiltrating parta the ramum bearing needlea may 
be placed To treat a largo tumor accurately *< 




Fig lA Fig iB Fig 2 


Fig I A, Four minute picture Pregnanes , 2 months, pulmonaij tub 
erculosis Showing beginnmg dilatation of both ureters B, Ten minute 
picture. Ureters more clearly shown, with dilatation and kinking more 
endent. No apparent displacement of either ureter 
Fig 2 Twentj -minute picture Pregnancj , 3 months Prenous right 
nephrectom> for tuberculosis Picture shows markedl> dilated, kinked, 
and tortuous left ureter, with marked dilatation of left Udnej calj ces The 
pregnant uterus is \ erj well outlmed 

Fig 3 Fi\e minute picture Pregnanes, 2 months, pulmonan tuber- 
culosis Both ureters are dearlj outlmed and showing distmet dilatation 
Fig 4. A, 1 1\ e-mmute picture Pregnancy , 4 months, manic depression 
psychosis Ureters show marked dilatation and kinkmg B Picture taken 
3 weeks after remoi'al of fetus by hi-sterotomy Shows contmued dilata- 
tion and kinking of right ureter (retrograde py elography ) C, Picture taken 
3 weeks after remo\ al of fetus by hysterotomy Shows contmued dilata- 
tion and kinking of left ureter (retrograde py elography) 


Fi&S- 




Fig 4A. 


Fig 4B 


Fig 4C 
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THE INFLUENCE OF GYNECOLOGICAL CONDITIONS ON THE GENTTO- 
URINARY TRACT AS SHOim B\ SDIULT-VNEOUS LNJECTIOVS OF 
SKIODAN OR UROSELECTAN (INTRAIENOUSL^') AND LIPIODOL 

A I^ELnoxAsY Rcrotr^ 

VRTTTUR srm 3rj> F4.CS,Ktw\0*£ 

;« TWtl OT»1 I»i wni^fcll 

yORTDICR RODGERS MJ) 


T he \-ra> ezuninaOoai diacoian] wrrc 
aoderukeo wiUi Um ide* of demoniradog 
U TOwJbfe. a rditioothip bttyc en cbafi^c* 
akiQc tM (aBaie acLoarv tract «kkii arc bo^ 
npOQ patbolof^icaJ cooaHkizta, rocfa aa 6 bnud 
tQEDors or ovaxiaii cvyta arliiof to Uie femak 
pcMa. Vit were alao interoted to Dote wbetlter 
or Dot a pbjilotosfkal tumor ndi aj a prcfnaocr 
TOdkl cauM any daaaga la the uroloaica) 8x11011. 

To aerompitih our porpoae we aedtka upon 
dmaltaoeoQs lotraTaiota ia}ectioc« (d aUo^ 
tod trunrtslm Injectioa* oi lipkidol Hio 
qoeslko nauinlly aioae aj to whr h ibould b« 
aecemry to tae any other coetW wbeo we had 
retrograde pyetognpfay at ov eonigiaoA W* 
wcoaiudoqr b ow erer to tbow coaditiaaa aa they 
cuibt actoaily exlit and we were a/raM that 
c eo ximde pjetogra^v mkhC caaae aotoe nw- 
rba ptraT o< iiret<T!> Of kJdoev pdvla, 

an<L ol coorte, wfth the uK (d tklolaa tow ob* 
jcCTOUi wocld be eiuntnated. 

As to tbe CooacQ 00 PTtarmacy and 

OwnistrT of the Americaa iledlcal Asaodation 
reports SkJodao b propoaed u a ihervpeutkaDy 
Indifferent roedtimi for roentfenorraphr es- 
p wf«n y far rboalbation of tbe orba^ tract 
br IntraTcooai tnfectloo or by direct ln- 
iectioQ bto the renal pelrb througii a ureteral 
oitbeter It baa also been admbteered recfallr 

It hai been reported that sUodan eaertj a dlurrtk 

action, H»at marted daring tbe ftret half ItOT 
iftcr Intiaraout injectloo. Eicrelwo atudfaa 
there- that witWa a lew mioaies ato btiwveo^ 
joWtioa the cooceotratlon of b» tbe urine 

a m tTtrnwm it £nxo 4 to ® 

{amrepottUn* to from f to 3 pCT cent of lodlae) 

TWiVcOTCttt b eliminated m 3 boor*, tiw 

In 10 b«ni. and 4 e remain 

.ni^rS^ In aterik aqwoot eolutloo (/nm » 


poamb of body weight locrrtrogriikrTdoFifhy 
an aqueous a^utlw of iHodia (from 10 ts » 
gnuna In too cobx ceoliiacten) b h i)t^ 
ibiough a uittcral athetey into tbe renal pdvk 
Aqueous mlotioos of shiodflD sbonJd be kept ^ 
ifrted from Dabt they can be kef* Iw • ttcaio^ 
able dose witbont aDpairmeut bot Aoald as 
reuerOlied before nse. , 

On ibe day before lite lotreTCDcn in}*iK*“ 
sHodaa, tbe patient b firen a soft dbt, 
deansbix eoenm In tbe etttJnj During I* 
tbe flaw loiaJte b restricted as nna± as 

\s u> tbe ine cf bribed tfb to 

tmwitcrfoe In^ectioo* bu beccaae 
practice and it b, t b ari u r *. not aecxMiy b 
dbetaw ft bere. 

Our n^brtrl of pidure* b as Wk**- 

WUb tbe psuieot to the UtbotcaaT poritJoa « » 
cystoacopy table, the certlr b emoaed am 
preparatioD for an tminediale ttotoW toj et^ ■ 
made. A sledJe aqueona aefotian ctotslnlag^ 
cranj* of ikkrian b now h))ected toto the m eo^ 

ihb, the totnuienne lipbriol tojectksi b start*"- 
A# aooo as tbe latter b comnlirted tbe first N-c^ 
pbte b taken, mnA »ith tb« in tr*-o tfidoe csrosb 
ftID ID pia« beomac wo desire to obtain st o^ 
accplc plctnieB of tbe utenaand tubes, ihase^d 
picture b taken a nunate bter The 
nsnniila b now withdrawn afxt tbe third am 
fourth plates are marL> Interrab of { and m 
mloulei, ropectivd^ from tba tiiw of tbe oas- 
pletlan of tbe inbiTOioas skk>d*n lB)ecik^ 
NOW of ocr patknti showed anr aninwsrtl 
symutama following this ctouhl* tnkctl®- 
to ibtae rates to which a prqpuutcy cdsted, 
whether the stag* of gesutioo was at early as b 
weeks or as late as 6 montba, there were 00 
oterlna ccotractloiu noted « , nri no attempt upon 
the part of the utems to aipel the fetus. As sli 
mir cases of pregutwy aiimhtrtl to the 

boapital foe a threapende tatecreptiaci, we <£d net 

bc^U totoiect the atemt with Upkriol. How- 
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Fig 8 

Fig S Ten minute picture Extramural fibroma about 
inches m diameter upper right portion of fundus The 
idnei-s are apparentlj normal, as is the left ureter but 
on the right side there is a moderate dilatation and tortu 
ositj It IS possible that the fibroid, which was not de 
monstrable with the X ra> , caused this dilatation and 
tortuositj 

Fig 9 SLx-minute picture. Intramural fibroid about 4 


Fig 10 

inches m diameter impacted m peK is Both Lidnei pels es 
and ureters are plaml> outhned The left ureter seems to 
ha\e been displaced laterall> bj the fibroid, but there is no 
endence of dilatation of either ureter 

Fig 10 Ten mmute picture. Pseudomucinous oianan 
c>st the size of a large gr^efnut. The renal pehes and 
ureters are well outlined There is a shght displacement of 
the latter but no endence of dilatation 


Fig 9 


of gestation On the other hand, with uterine 
myomata of a correspondmg size no similar 
dilatation of either the kidney pelves or ureters 
was found We uere forced, therefore, to come 
to the conclusion that the dilatation of the ure- 
ters m pregnancy was a purely physiological 
process, while a pelvic tumor of a corresponding 
size, whether a fibroid or a cy'st, was mcapable 
of producmg, by^ mechamcal means alone a sum- 
lar condition We have had one case of prolapse of 


the %agma but there was no effect demonstrable 
of this prolapse on either the ureters or kidneys 

The influence of carcmoma of the cennx or 
fundus wiU be studied as soon as suitable cases 
present themselves 

As this IS only a pre limin ary report it has been 
our aim to show just a few mterestmg findmgs 

y\e should hie to express our thanks to Dr Stewart, 
of the X-ra} department of the I.enox Hill Hospital, for 
his co-operaUon and that of the department 



W from my vjA procBdore In cm m 


moothi. ’Hje be*t picture* were obtaiiied tt tie 
end <d fire minute* out if ibere wm* inT 
of obatroctkn the ootlloe* of lb* Uda 
end ureter* renninetj distinct over * Im j 
the lenjth of wbich dqaeaded upon the 

CTteot of the obemictjon preMt- Agiai 

plntes will ihov thet In all prefnency a 
u mrtr *1 6 week*, there tt a Hn.t.rff. 
nietea, this dilatatioo mcreuhif with tJ 
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Fig 2 A Fig 2 B 

Fig 2 TJlcerati\e tuberculous lesions of tbe ileocrecal coil and ter minal ileum A, AlulUple local areas of in- 
flammaUon m ileum and Meckel’s di\ erticulum B, Marked ulcerativ e process abo\ e the ileocecal \-aIr e and multiple 
ulcers m the ileum. 


ejost, and m tvhidi children are not fed cows’ 
milk In Turkej, for example, it is exceptional 
that the mfant is not nursed either bv the mother 
or a wet-nurse, and x et, tuberculosis is prevalent 
m all forms and at all ages Calmette conceded, 
however, that m different countnes of Europe, as 
well as m the Umted States and Canada, bovine 
tuberculosis represents a factor m the infection of 
the human race of such magmtude as to render its 
eradication impieratixe 

Brown and Sampson mchne to the xiew that 
the bacillus of bovme tuberculosis causes in- 
testmal lesions less frequentl}' than the human 
t}-pe of organism They do not beheve that this is 
necessarily dejiendent on any fundamental differ- 
ence m the two bacilh, but rather on different 
pathological reactions of the respective hosts In 
spite of the conflictmg views on the sub3ect, it 
would seem that the bovme tx'pe of organism is 
more frequently the cause of pnmarx mtestinal 
lesions than is the human t3’pe 

INCIDENCE 

Data relative to the mcidence of hj-perplastic 
tuberculosis of the mtestme are conflictmg In 
general, it may be said that foreign hterature 
shows the condition to be more frequentlx recog- 
nized abroad, both chmcallx and pathologicallj , 
than in this countrj^ 

Hemck stated ^at m 800 consecutixe post- 
mortem e-xammations at the Lakeside Hospital, 
hj’perplastic tuberculosis of the mtestme was not 
encountered Hemmeter found onlx one such 
case m a senes of 56 necropsies on subjects 


affected xnth adx-anced pubnonar}' tuberculosis 
Howex'-er, he was cognizant of the fact that such 
lesions are not prone to occur if disease of the 
lungs IS adx-anced It is a stnkmg fact that the 
inadence of hx-perplastic tuberculosis is highest 
earl} m rmddle age In a senes of cases rexuewed 
by Hemck, the greatest madence occurred m the 
decade from 20 to 30 } ears Our data corroborate 
Hemck’s e.xcept that we noted fewer cases m the 
earlier age groups The ages m our cases were as 



Fig 3 Characteristic fillmg defect produced by ul- 
ceratiie tuberculosis of the ascendmg colon, cecum, and 
terminal ileum 
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SURGICAI TREATMENT OF TUBERCULOSIS OF THE LARGE BCmU' 


FR£V n* RAKtJ\ itV FACJ^ KacMxmx, itooetmjrx 

Orwk^ettmwmr 

S. Q. ilAJOU, U J> Rocrara.UnmKrTv 

r«lM h Tt* VUj* t ■■ hrtM 


T hat certalo koJbrd fomts oJ IntolIruU 
tubnculasfi are furtlcultri} aroeoable to 
curgkal ertirpatm b oo Imfer coolro- 
venkL Two type* of tuberculoia leatma occnr 
{k\tbe large aoc[ tmaD boweli (be £nt aod 
tbe one moat ulitfactorQv treated sargvanv ta 
BypeTT^tk tubercnloab, or to called 
comma and the Kcood k tobcrcokui ukmthT 
colltb. The latter coocDifco b frKpiwUv wkle- 
■pnad and ao ojao} mmenti of the email bowd 
are a/fected that eurifoai lotmeotloo h load 
rbable or tmpomlble it k ako ofira aaaodated 
with tobefcaJoak of other portktm oi the bodp 
for ttampJe the hmea H>prrpUack: lobCT 
cojaafa^ (carraDy aeco £□ the cream aod /nqoent 
ly IsTdrntf the temtaal Beam aa aril b qalte 
aacceaduBf resxn'ed both from the raodpolot <rf 
louBodbte unrullty and aabaequnt aocc airf nl 
outenoft. 

Thrt report b baaed oo a aerici oi 6$ oaa ob- 
aerved la The lUfO Qiak la which ctnolete 
data are aTmUaUe arid Id which aharr-circuuliv 
Cfmdooa or Rwretkn of the howef or both 
wt hee« petfooDed 

“nK rductaaco of attrgeoQ* to attach tnber 
coloQ* leafooa of the latadae b erkteoTd bj a 
peioial of the literature bearlog oa the aabim. 
The luatory of latotfnal tuberculoab arbea with 
that of palmoaarr tobercoloab. Coocomitant 



dbrThce* waa ooted b) the Hlppocriti: aiaJ 
reniunea ago, altboogh the hUrtiiaal 
aoodated with pulmomry tubcnmWi wnt M 
attributed to aimflar InvolmDcnt of the fcwd. 
Earir literatoie deallni; with intotfnal 

culmbwraanr.’iewtdbj BrinjaerbntP 7 Bwp 
aod SarwpaoQ cnthC Mabadoeure with *nw 
perfonnra the fiiit ihort-cirCTiItiag oper*^ «r 
■uch a kskw}. In 1869, Dnyort doafted aM 

bi which toberculoos tmaor tJ th e 
prennnaWy r e p t ne e ted the bTpertrtpm k™ 
oJ the dbcajr wai focod at tetnwwv U 
Ccenth reviewed la detail 85 of the 
to arbh* auiglca] pnaccd uj q were tooenalm 
for tubwndoca lewwoi 0/ the fateftfne, m^w 
whkh were hypcrtroplued Hr 

E ubUahed ^ta OBJCeriinf a padmt cpta lw ea 
y GoaianihaDer lo iSlr to which the 
a^ terminal poriieaj oi the Bfoo rm 
becauae of aoa a leaicai. Pwma to tffa 60^ 
atowen ware Cbodt Suchfcr BSlroth, 
Doruie ftoi Rout Ho/a^J, OtMlipahl, Beo^ 
Fruh, Sacha, ard otheia, all of whom 
reaectio u of the toUstix becaoae of tuteo*** 
leatooi 0/ the bowel- ^ 

The retaJU of ccctaspowT aurjme* ,® 
field haie been wefJ reviewed to the wi lBpp ■ 
Brown and Sampwao and need oot I* 
here, hnmheleia, ArchtoaJd deaerro a 4 *^ 
word <y commeodatioo for the wrarh be 1 * * 
to put the utattnfiJt of thia <fi*aac 00 * *o» 
aurgkal bam. 


ancjuJoioCT 

The type of haolha rwpooaible for the 
of mtead^ tuhemdoaii opeua opt field c< acd»* 
dbnmloo. Since Smith deaertbed the borbe 
t>-pe of OTjnnbm to iflpS, many faTtattotoo 
have held thia vma U> the elxfopt*! ttrtta 
In aodj kaioat. Part and Kmmwdde, to a attitr 
o# tuberculciaa of the abicjen, fo^ that the 
badlhia of bovine tubenrukwb w«a Tap‘xaSic 
forlhe procoa m 59 per cent of patient! aged le» 
than 5 •ytara. to 46 per cent of patwou betwem 
5 and 16 >Taja, and in t» per emt of aduhi. 

Catoaette, oa the other btnd, malnuined that 
tuhercokus mfectioo of the ioleattoea ■ coouDoe 
faooantrks to which borliw tobetaUtidf docs not 

hMar Wmw Wm Cta-Mt, «. i. m>l. 
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SYlIPTOilS 

Recognition of the h\-perplastic fonn of in- 
testinal tuberculosis m its earh stages is difficult, 
because of the bizarre nature of the s}*mptoms 
The extreme chromatj of the disease, without 
sufficient incapacitation to demand early relief, 
is charactensuc The ax^erage duraUon of s>Tnp- 
toms m our senes of cases was shghtlj more than 
4 xears, which is sigm&cantly longer than if a 
malignant lesion is present in the same region 
The disease usuallj presents itself as (i) a 
chrome condiUon which appears either as a pro- 
gressne sjTidrome of dyspepsia, which is often 
labeled chrome appendiatis or chrome chole- 
c}"stitis, or as a condibon mimicking caremoma, 
and (2) as defimte sjTnptoms of acute mtesUnal 
obstruction 

Pam and loss of weight are the most constant 
complaints Pam was present m 91 pier cent of 
our cases and was the presenting complamt m 74 
pier cent. The nature of the pam is innable, 
ranging from slight discomfort to the mtense pam 
assoaated with mtestmal obstruction In many 
cases It IS sharp, mtermittent, and cohe- 
hke, usually accompamed by dull residual dis- 
conifort 

Abdominal distress is usuallj most pronounced 
foUowmg meals and often is rebexed b> vomitmg, 
or exen by moxement of the bowels .At the onset 
there may be generalized abdominal discomfort, 
later locahzmg over the abdominal area to which 
pam from the mvolved segment of bowel is re- 
ferred. More frequently the pam is sharply 
localized from the onset Pam m the epigas- 
tnum or m the nght uppier quadrant is rare if 
lesions are of the ileocaecal cod of mtestme, but m 
such cases there usually is endence of mtestmal 
obstruction. The pam may at first be transient, 
later it becomes more piersistent, recurring from 
dax to day, and finallj is almost constant In our 
senes sex'ere lancmatmg distress was present at 
some tune during the course of the disease m 55 
pier cent of the cases In a smaller percentage it 
was the presenting sjnnptom 
Manx' chmoans believe that the piam assoaated 
with this condition is due to the mx'olxement of 
the pentoneum Nex ertheless, the sex'ere jmn 
espenenced by these patients is similar m some 
degree to that of partial mtestmal obstruction, 
and may easdy be occasioned b> the abnormal 
motor acUxaty of the mtestme mduced by the 
resistance offered to the onward mox'ement of 
Its content. Such obstruction may be due to 
spasm, stenosis of the mtestmal lumen produced 
bj stneture or proliferative reacUon, localized 
pientomtis, or to adhesions between contiguous 


loopjs of bowel Thus, the greater frequencx of 
pam after the mgesUon of food is eaplamed The 
abdommal distress is usuallj- mtensified by pres- 
sure over the affected area, as well as by e-verase 
Flexion of the lower extremities often affords 
some rehef 

Borock and Paschowa haxe postulated that 
mvolxement of the mesenteric glands maj- pro- 
duce piam or tenderness at four pomts on the 
abdommal wall (i) aboxe the msertion of the 
mesentery, (2) below the insertion of the mesen- 
terj , (3) ox-er McBumej-’s pomt, and (4) on the 
left side of the abdomen opposite the second lum- 
bar X ertebra 

Loss of weight is noticed almost as frequentlj* 
as pam It is usuaUj progressix-e, but occasionallj' 
there maj- be a transient mcrease m weight dur- 
mg the course of the disease The ax erage weight 
lost m our senes was 21 pounds, and m onlj- 9 
per cent of the cases was a historj of loss not ob- 
tainable The patient is usuallj m a marked 
state of emaciation when he presents himself for 
e.xammation 

Diarrhoea occurs m manx' cases It should be 
remembered that exen m the hj-pertrophic form 
of the disease there is often some associated ul- 
ceration of the mucosa of the mtestme As a 
rule, the diarrhcea does not apjiear so earlj m the 
course of the disease as does pam In 39 per cent 
of our senes, diarrhcea xvas a promient feature of 
the illness In many cases the diarrhcea xvas 
pjenodic and often alternated with intervals m 
which the mox-ements of the bowel were normal, 
or ex en constipated Relationship of the diarrhoea 
to the site of the lesion is obscure, if anj such rela- 
tion exists Constipation xvithout altematmg 
diarrhoea, is less commonlj the onlj abnormahtj 
of mtestmal moxement noted bj- the patient 
Such a condition was noted m 23 per cent of the 
cases Borborj gmus is a less co mm on sjmptom, 
but does occur m manx cases of partial or com- 
plete mtestmal obstruebon occaaoned bj the 
tuberculosis It is not a common complamt m 
conditions m which the lumen of the bowel re- 
mains xndelj patent. 

Intestmal ha;monhage is rarelj observed m 
cases of hj-perplastic tuberculosis of the mtestme, 
m onlj I case m our senes was a hsemorrhage of 
any magmtude noted The baallus of tuber- 
culosis maj' or maj- not be demonstrable m the 
stool The temperature m these cases maj- be 
normal, elex'ated, or mtermittent It usuallj 
does not run a r^ular course from dax to dax- 
It may be normal for a few daj-s xnth subsequent 
elex-ation, a course that is rarelj seen m uncom- 
pheated puhnonarj' tuberculosis 
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fotkrwa i to lo jetn, i cuac tt to » youi, i 
cue M to 30 yam, sj cua 30 to 40 yam, t? 
CUM 40 to 50 yetn, ty cue* 50 to 60 yev«, i 
cua tod 60 to 70 ymn, t cues. 

In s Krte of 34 cue* of Deoaol tubercolod*. 



UlJ'eDtr.ii c4 thi c«»»- 


Bron iLnd C«Jthen fcpood th»t 10 
wtie mcrt tbsa 40 yesxt the tvtuge » » 
tbe groop wu 35 mi*. Tie snsige *|« * <• 
•cries oi wes aiio wu 35 ymt. 

It bu bnn staled re^tedly list tsxO’ 
Qtkcis erf Ux fritesltoes b nwt 
cosies smofig fesules. lo oor ksk* Ue 
proponJaD vu 37 msia to 18 fcnmleL 

It b gexrsJ^' lecngniitd Umt the 
irrtoo b the site erf dectiem erf the hypeiFuw 
ntbarulOGs lesRru U e no oot repoitlBg bet 0^ 
primsiy lesions of the left side of the erfco, ^ 
tbonffa lo one s tobercnleena oeren tn ta 

Ibe dgmerfd loop 6 resn sfte rtmor*! cf • 
■ImDar mus in the Qeoaecsl rtgian. 
CopeUod sod Rankin have reported » ta** " 
bjpnplaitk toberenksb of the rigiot id,^ ^ 
Dewnfle fau rtpccted i Barfen reriesen 

mrh a case In which the lesion wu in the rectoBL 
Neverthekaa, lesiaQ* of the left side of the ct 4 * 
are ctuemely rare. The site of the k»cn 
series wu as foUows Ileoarcum, s® tasea, ascosi- 
ing colco, S cases f w riii n ^Tw^ ascending ctrfac, 3 
cases Oeocccum and ascending <t 4 ^i * caws, 
hepatic flexure, i case, transveoe cnicai, i ca*. 

It b obrious then tmt the tni-v^w e of bjpa 
pfasde tnbaeulosit b rrealer tK«n bu been fCO' 
eially recogniied, that it b more prevaloitaHaMf 
males than amoog femaiea, and tmt the Oeoatt*! 
region b the smieBt of Iniestfaie most Ireqoendy 
hrvofved. Uodoubtedly many ha^ 

been cno u e ou sly fOsgrwT#^ u acthaanyccsb, 
bLucaua, ureccta, and eren i*»ri~lTwww 
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flammator)' mural thickenmg, but the contours 
of the banum-fiUed canalized portion are smooth, 
the course of this portion is tortuous, and the mu- 
cosa 13 mtact 

Of fundamental importance m the differentia- 
tion of the second group of diseases of the nght 
side of the colon is the course of events m their 
pathological development, espeaally mth refer- 
ence to the site of the mitial lesions and the pro- 
gression of the disease Chronic ulcerative colitis 
characteristically begins m the rectum and pro- 
gresses proximally, amcebic ulcerative cohtis and 
tuberculous ulcerative cohtis, on the other hand, 
begm m the crecum and progress distally The 
presence of tuberculous cohtis is postulated or 
ruled out by the condition m the thorax The 
compaiatii el}' mild form of amcebic cohtis seen 
m northern latitudes has a roentgenological 
appearance similar to that of chrome ulceratii'e 
cohtis m that the affected portion of the colon is 
h}-penmtable, the haustra are subdued, and 
signs of mucosal destruction are present, the 
colon preserves its phabdity, thickenmg of the 
■wall IS not so sesere, peristalsis is not mterfered 
with so markedly, and the enure process does not 
give the impression of the se’venty observed m 
chrome ulcerative cohtis In the presence of 
acUve pulmonary tuberculosis ivith such roent- 
genological endence m the colon, chnical and 
other laboratOT}' data will be necessary to estab- 
lish the diagnosis securely 

SUEGICAL TEEATlIENT 

Radical exUrpaUon of the ileocaecal coil mth 
end-to-side anastomosis between the tenmnal 
ileum and transi erse colon m one or two stages is 
the procedure of choice for remoi'al of the tuber- 
culous focus Whether it is done m one stage or 
m two stages depends entirely on conditions 
found at operaUon and the general resistance of 
the paUent. We heartily concur mth Turner 
that patients and pathological condiUons cannot 
be standardized too closely, and certainly, mth 
lesions of this character m this situation, m- 
di-vnduabzaUon is extremely important. Beyond 
quesUon, many of these operaUons can be done 
safely m one stage, the resection and anastomosis 
bemg supplemented by decompression mth a 
Witzel enterostomy, but many of them, and 
parUcularly those of more admneed nsk, are 
best done m two stages 

Heocolostomy, or sidetrackmg of the mtestinal 
content from the diseased area, may occasionally 
be demanded. That such an operation is some- 
times advantageous is seen from the fact that 
there is occasionally subsequent recession of 


sy’mptoms, and m a few rare instances the mass 
seems to disappear entirely Archibald foimd 
that by' this maneut er pam was rehet ed m many' 
cases but that the diarrhoea contmued unabated, 
even being aggravated m some cases of mtestmal 
tuberculosis by the ileocolostomy It this opera- 
tion IS performed, medical measures should sup- 
plement It, as will be considered later 

Simple ileocolostomy or ileosigmoidostomy' was 
done m t 5 of our cases, and the follow-up record 
was a\'adable m 13 There was no immediate 
mortahty', m spite of the fact that many of these 
patients were extremely' poor operat^^e risks 
Six patients died m the y'ear following operaUon, 
mostly from extensile pulmonary tuberculosis, 
but marked tuberculous ententis wns found at 
necropsy m i case If the i case of tins senes m 
which comcident caremoma of the stomach was 
present, for which surgical measures had been 
instituted, is deducted from the estimaUon of 
mortahty', there still remains a death rate of 38 
per cent m the first year 

Only r patient was weU, sy'mptomatically', 
after a sigmficant length of time, which m this 
particular mstance was 3 years The 6 other 
patients showed •varying degrees of improvement 
One was entirely weU except for a persistent 
fascal fistula, another complamed only of bor- 
bory gmus, and the others had I'anous complamts 
In most cases, however, the presenting symptoms 
had been somewhat mitigated 

Resection of the mvolved loop of bowel, with 
ileocolostomy' or ileosigmoidostomy, was done m 
50 cases for hypertrophic tuberculous lesions If 
the lesion is hrmted to the small mtestine, the 
short-arcuitmg procedure mdicated -will, of 
course, be entero-enterostomy or ileocaecostomy , 
dependmg on the part of the small bowel which 
IS mvoh ^ 

Gratifying results are obtamed from an analy'sis 
of the data m this senes of cases Four patients 
died m the first month after the operation One 
of these patients died of tuberculous memngitis 
If this case is deducted from the estimation of 
operative mortahty', as may or may not be 
justified, the actual immediate mortahty- is 6 per 
cent Five other patients died m the first year 
subsequent to operation, 4 of extensive extra- 
mtestmal tuberc^osis, thus giv'mg a total mor- 
tahty rate of iS per cent for the first y'ear after 
operation Four deaths (8 per cent of the cases) 
occurred m the second year, at least 1 of these 
deaths was attnbutable to extensive pulmonary 
tuberculosis Another patient died 6 y ears after 
the pnmary operaUon of recurrence of the 
process m the mtestine In 12 of the cases the 
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4 «>* 

A hirtofy o( miny Indefinite vtra, 
cocnpUina »*> be obuiaed, miny o( whkh the 
pfctienti Indwle nruitr the term or 

“IntMtinal InittgatiorL" Tbm lymptan* Mt 
oexiUy md not loctlbed lod imy pmt«l 
oMbeted over loo* period*. 

Tbe icddentfll dWowy oI i. mtM by tfae 
t*ticol, OTACCorapenitd f«e»I ry wp^yo* 
iuffidaitlv *•%■*« to hive deninded lnTt»tl*» 
ticn, ocean la lids type d ca»c, Juit ti It doct la 
ordiiwa. After the (fitcovety of *odi » inM*. 
however the pabenU are twaDy eiile to 
flow uid projrmire Indi^wdtkra wbkh they 
ittir have aroBrated to viriooi di»fdtfi. In th* 

CMC* ol our icriei In wblch tbe Beocr^ TO 

tnTolnaJ, a tamor to tmalW palpable. ^ 
cotalateiice rf the roaia wat aliDott tovarUWT 
deacribed a* tkr^y by the enmfnln* nhyridan, 
in cMitiaft to the ladniatlon of tbe cudnocn^on* 
lo tbe fame regko. Tbe ttarxir w*i cdien 
ifobOft, bet much snort freqoently TO bound 
down b) a maja of adbeaten to that it to am 

or kti fUrf to ll* awTOtntfini riwuca ATornn* 

dtsTte of teodeme* uBuOy accaenf«ied ptlp^ 
^ cf the miA altboogfa set erf tbe *TCT 
premt the mama were acme and Inflain- 

*°Th?^di-gTee of uuapk la ca»e» erf brpopUa^ 
tobercnlma le^ tbe tenn^ part erf iW 
Owm airi haU of 

•ft wWi caraacmatoe* toTolvenent erf the eoero- 
teament trf bowel Tbe avera*® p« 
StttTol hBoogloMn fa tbe cua of “Vflj 

pet ceot, end the «vei«e t™*“ ^ 
itfa^andi oQt In atroM 

^ ^*'^^^fSrtherca**ihcpalii«aiy 

thcUmeianpt^^ .n^ a tew wa, cavlta- 
tobcTCulori* » rmid a abarp a*tb>cttai 

tSeiefaeel*, *«. 

^fcetalbro typo " 


mzhllDg ledbu erf tbe thorn an oxam k 
the latter coo<BtiofL In oar aeriea, lie thm 
wa*7radkiic*lcaDy DetaUre lor h 

56 per cent of tie caaei, and petfi^ 
cmt. In8percentcrftb*cntireaeritt,aTftaii» 
was pTtacou 

aocTTOiwoiooic lUffitcaB 
Tbe okerathw type of tobero^eawooto 

mv be rK®iW TseotreDcJ^aOybTd^ 

rridcnce erflocal cr 

moc ddecU, the method 

lidWaoo bein* wd. m 

piactkal when tbe groap d “olOT to ^ 

^aWaoy Inbetctdosls fa 

anatomic dsuj*a> » ^ ■ .2S 

as adorned by 

OAcn, win be tomd to be w « “ 

enwjtr fiflemitial fia*«atk va^ 

SS^a^olc^taal Ubomccy erf 
the iBO erf any metbod a “7^ j 

to eiidt dp^cant data, and 1 

iBieslinirwtetxiicaii tbe altocBtary titct b 

jtoop (i dSKMO «S± eiiJWt^to^ 

coUUa. and the deformity prodottd«wr 
to pericrol aheoaMi^ naOTlly 
Kcond BToop 

coUth and cfanaiic nkmllTe ceflt ^ ta 
first rroop tbe fiUin* defect fa a 5*cW n*°*^ 
tJoo In tbe aecood exttnaiTe fifliae 
i/x« of baostra, aind mucowl dcatrocU® 

ChamleifatJc . , 

Any tyn^ of nlcwaticii d tbe coto, ni*t**^ 
or becl^ may peodot* the StkiBa *11^. 
pbaaomenoo a not ahrava prthoB»®f*^ eW 
tnbcrcoloris. Since frunary tuberodosh^ , 
aioa fa ao acwiflii^ rare in tl* alec w 
actiTe polmonary tnbercukeU, tbe rc« 4 |j“ 
Ufiical diafnoeia of tabercolom coUta a b*^ 
tbe dfsnonstratioD erf a fiJTJng delect which w®j“T 
otetalTelT LutqIvw tbe c*cum and a ^eno^ 
f-fJf-i i or a martedly ti i e* u lai end 
OQtline, and a pecnlfar bo^ corafateoce « t» 
bowel all in iModetka with active polmcea^ 
tnbotcnlom. DeoaDy only a abort aegment « 
fV->Tu^TT^tf colon b inroiiTd with the ce ctna 
pcKkaecaf tnilaintiaaiory maaa Tba namij^^ 
tba h gnm may be freit, due to tbe Halted in' 
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YTLLLAhl D HAGGARD, MJ 3 , F-A C S , Nashville, Tennessee 

From the Surpictl Dtnsxon of Vaadertflt Unjvenlty 


I N about half of the cases of cancer of the 
colon, the growth is located in the sigmoid, 
the same is true m regard to polyps of the 
colon Though the growths are of adenomatous 
ongin, this is suggesUt'C of the local ongm of 
cancer What activates such local conditions 
mto the unbridled cellular actinty tha t produces 
the cancer entity^? 

Because the left half of the colon has but few 
IjTnphatic vessels, the prognosis for growths here 
is much better, from a surgical standpomt, than 
for growths located elsewhere Cancer may be 
present for some time before dissemination oc- 
curs, so that if the diagnosis can he made suffi- 
ciently early, there is a better opportumti to se- 
cure a satisfactory result from operation The 
end-results after operation m cancer of the colon 

iRcad before the Soathem Sargial AnooetKin W1 


compare favorably wnth the results obtamed in 
the treatment of cancer in any other site m the 
body , in fact, better results are obtained only in 
cancer of the hp The average tune the lesion is 
present before surgery is undertaken is almost a 
year 

Jones says it is not improbable that each year 
many patients with caremoma of the colon are 
turned away from every large out patient depart- 
ment with the simple admomtion to regulate the 
bowel whereas the patient should hax e been gii-en 
an eshausUve examination to determme his real 
difficulty 

We shall have to divest our inmds of the gen- 
eral behef that ordinary constipation is the ex- 
planation of changes m the paUent’s bowel habit 
We must look upon recent constipation as of 

s ailphnr EpnniJ, W at Mrsma. Dectmbe 5, jpjr 
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decree of fanprovemeot cooH not bo defioltdr 
uccrttioed frm tbe follow op Icltm, 
tbcH potknti won itm Uvixig If thete r««r« 
•TO dedocted, diU raufn reUuvo to the dcfm 
d i mp roTcment of 14 patlenU. One pttknt did 
not iinprovo foOowbig opeTmtiao a noted uoder 
ate fmpnmment bot abdominal ij-mptocoi per 
f^ed, although mnch )em aevere prior to 
reoectim. Two patienta noted marked Imp ro v e- 
inent after a and 4 yean, remecUeely Scvtiv- 
tcen parimli l ep u r t w that tuy were eoilrcly 
weQ nbaeqoent to the rtsectl^ at vaiy^ 
pedoda foOowitig the operatkn t palkot at 5 
tnoathi I at 5 montha 1 at 6 snoiha i at 1* 
mootha i at 15 montta a paiknta at a ^Tan a 
at s ytan a at 5 iTan. i patient at 7 yean 4 
naUmta at 9 yean, and i patient at 10 yean. 
Two patienta reported that they did not fuSer 
from abdoodnal aymptomi foUowtiig opoatkn, 
bat 1 patient waa in a MuitarhiiB nade Lgutua 
treatment for aedve poltnanary tnhereniada and 
the other had tsbercaksia of tne iptoe. 

ft matt be borne in mfort. (a comparing tbe 
retvdta of the opentkn of anaiumkcMb 

with the rexolta « epention la wbkh reaertloo 
wU CDObbed with ahiart-cimiti&g that the eon- 
fit^ of the paripnti 00 whom the paiUatKa 
waa perf on ae d waa neceanruy vooe 
that of dH othen, otberwiae reaectka wooid 
hare been adrocated in all caeca. 

It will be noted that the hnmedlate mortality 
foDowii^ re a ectko of the tnteitfne for hyper 
rdaetic tohercaloda b lower than that for car 
dneana of the «am< tegiaQ, althoogb the operatfr* 
procedurea are Identkil, except that tn the tuber 
culcoa caeca the operation b osttaDy done in one 
iU« wbenae in caidhotnaton* caea the opera 
tioo In two tugei b the piu ce ilm c of choice. Tbe 
ertitfT rabtance of the boat, the mOder iepvt 
S fr-^i the lack cf ddiydratko and of 
jccDodirv accomt for the ratio tofarw 

d tnberculoela. The moruHty from tceecdoo ta 
e^jci d byperplaitic inberoulcedi wffl tm- 
^Usdly be ieccaeed hi the fomra by ^ mom 
axkpdoo of the aeeptic lecfadqaa of 
reteetkn. 

rowm tiATnnti 

Tbe dJd coojJIatiai b U« pjd-l ^ 


^ b the oneet of the 


Fccal fiftnla b not angmiocely »— -rtnw* 
with the condltkn. The uaal bbtorr cf 
dectoa^ foUowcd by pcnfatenl ictil raldt a in 
day* a/ter the opentian b aoegestht cf tabe 
ctiloaU of the cream. Thb firrnftition, liLe 
obatrnctlop. Is to be met nuglalh ahh toer 
tlon of the SftlnioQi tract togcue wkh tb 
dbcaacd locp of bowtL 

Rerforatwn and intesdnil hznnnlage tre 
much GDOce prooe to ocenr wHh 
tptenxnlhb than with hypctplxsdc tA em l r dt. 

Stnee tabcrcolooli b esamtUDy a medal 

dbeaae, rcsanOeai of the tile of the iedoo, asglal 
BMoujw ancrnld aJwaya be aoppieiaeiiled ty car*- 
fol medical anpcnrldon, both with the jailbifrt 
and with the radical opsalion. Tbe ewim 
cart tn loci caaca b wtfl oolSned by Brom tsi 
Sampaon. t 


anoawT 

Ii b ondcmbtedly troc that hyperpbttlc trie^ 
la mtae ccmmoii b nneallT iterg- 
nbxd. In ipfta of In mrovtd metboot of (flfaet^ 
dUgrioria Tbe chief cau Uioca to be cStdagnaew 
fxean byperpfaatic lobcrculada cf the beam m 
aaiBotnycnab and naSgoaxpcy As t pax aim 
it may be mid *Va± bypenJiatJc lulecii* 
tend* to oecor eauiler iIm oce» cardneea, W 
Uka all *odi rala, oceptim art rtladTtty c* 
CDon. Id tIcw of the fart that wngkal prcctfflW 
ahoold be taatlmud kx both aidsceiA in 
hrpepfutlc tobercnlcab of tbe laiejtli*, 1* 
dlnerential dUgocab b act of ao m o efa hnpxt 0 
m^t otherwise be tbe <•»«» 

There fe*an» to b« no quotloo that radlcaJ r«c 
licm of the tnberalooa Unnot b the eperati® * 
cbolcn, pr wi i jfti iha ccmdillcm erf ibe “ 

adeqoaU to meet the req ui tmeot fat ew « 
p T u c e dme Otherwbe a ihort-draiitlng cpq*^ 
■hoQid be perlotz&cd with aobaeqoent rued** 
of tbe masa. UpaDr however tbe ooo^liff 
c^ieratko b to be preteired 

(tnauLxr 

SUty-five casta of hyperpUatic tubeicuIo*i» 
the inteadne hare t«en itvkwed for aUct 

furgfcal meaiom wee haatitated. Thesymptot* 

of the conditam hara V w«n< cooiideied bAefty 
pafn and loss of wdjht are aymptonia most Irt 
qocntly enamntmd. In 50 rnn . the man was 
resected, and in the 15 otlKr « dwrt-drcnll 
Ing operatkm wu pirformed. A itudr of 0 * 
por to peratht coarse of the two lerita d aset 
revealed that tbe rtanlte Ln ths In whidi i*" 
sertioa wae done were definliely better t>*n In 
thow in wbki anaatoDioab aloce wai done- 
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times devoid of haustra and is smooth and pipe- 
like. Sometimes a redundant coil of distended 
sigmoid above is superimposed o\er the real 
grovrth hlampulation under the fluoroscope will 
enable the roentgenologist to uncover the mass 
If there is any doubt or uncertamty, a second ex- 
ammation is always wise 
We recently had a case of carcmoma of the 
rectosigmoid, m which the X-ray plates showed 
small diierticula m one portion and a defimte 
obstruction lower down which we took to be a 
carcmoma It might hai e been mterpreted 
as a perforation of a diverticulum instead 
of a carcmoma Howexer, as Jones has shown, 
carcmoma veiy mfrequentlj develops upon a 
diverticuhtis In the presence of diiurticuhtis 
with hemorrhage, operation must not be earned 
out because of the fear of cancer, for only m i to 
8 per cent of the cases does cancer develop upion 
a pre-existmg diverticuhtis As a matter of fact, 
accordmg to hloore, diverticuhtis is found m 
about s pier cent of colons routmelj exammed 
with the X-ray 

The danger of complete obstruction from block- 
mg by a hard mass of bismuth taken by mouth is 
generally appreaated I think that the method 
of admmistermg bismuth by mouth should be 
largely abandoned, for a banum enema is so 
much simpler, safer, and much more informative 
Obstruction occurs six and a half tunes as often 
on the left side as on the nght side of the colon 
If the obstruction is of the colon one may be sure 
that it IS caused by cancer mne times out of ten 
Petren, m Sweden, found that acute obstruction 
occurred m 42 per cent of 50 cases. Brown, of 
Edmburgh, found it m 25 7 pier cent, Burgess, of 
Manchester, m 35 6 pier cent. 

Obstruction is the ultimate symptom m all 
cases of carcmoma of the colon The obstruction 
IS usually due to a secondary, inflammatoiy proc- 
ess causmg additional sweUmg The sweUmg and 
oedema which may be started bj a purgative are 
the result of congestion and may cause complete 
obstruction Recurrmg attacks of cohe suddenly 
subsidmg, mdicatmg that piartial obstruction has 
been tempiorarily reheved, are most significant- 
The stethoscope is useful m discemmg a shght 
hissmg and the metalhc, tinklin g sounds of the 
gas passmg through a partial obstruction dunng 
peristalsis above the complete obstruction. 

Perforation is more apt to occur m growths of 
the sigmoid than m growths m any other area m 
the colon 

If severe abdo minal pam with nausea, vomit- 
mg, and obstipation persist after two turpentme 
enemas, obstruction may be said to be present. 


Malignant obstruction is the most dangerous of all 
tapes of obstruction The death rate after opiera- 
tion m such cases approximates 45 pier cent 
"When acute obstruction befalls the patient a 
“bhnd” cjecostomy without exploration, under 
local anresthesia, is impierative Mampulati%e 
exammation hteralli squeezes highly iirulent 
nucro-organisms out of the oedematous growth, 
thus causmg pentomtis In the Bngham Hospital 
senes taken as a whole the mortahty' followmg 
colostonues was nearly 40 pier cent The dramage 
operung, whether of the crecum or colon, to be 
adequate and complete should pierferably be of 
the extenonzed type thmi of the tube type Very 
often the latter works pmorly^ and the object of 
cleansmg the colon, which is so essential prior to 
domg an aseptic resection with anastomosis, is 
frustrated 

Obstruction is not entirely an unmixed e\'il, for 
It has its good piomts, among which may be men- 
tioned the fact that it compels an attempt at a 
hfe-saxing opieration If the hfe-sa\Tng opieration 
is successful a second opieration may be done to 
remoie the growth, so that there is secured the 
adi’antage of an enforced two stage operation — a 
matter of no small impiortance Resection with- 
out a preliminary colostomy cames with it three 
times the danger encounter^ if prel iminar y colos- 
tomy IS done (25 5 pier cent versus 9 6 pier cent) 
Grey Turner naively states that obstruction may 
be a fortmtous circumstance for a patient because 
it obhges one to do the opieration in two stages 
Well planned rehabflitaUon should be instituted 
with adequate decompression and cleansmg of 
the mtestmal tract, counteraction of dehydra- 
tion, and semistarvation with high colomc, non- 
residue formmg carbohy drates 

Spmal anresthesia almost spioils the surgeon It 
gives such wonderful relaxation and the field of 
opieration is not soiled from bleedmg Spinal anaes- 
thesia must he a preferred method to the surgeon 
The anaesthetic should be administered with great 
caution and m minimum amounts, preferably not 
more than 1 50 m i lli grams e\ en though it becomes 
necessary to supplement the spmal > anaesthesia 
with gas 

The question as to the best method of resec- 
tion IS debatable Vfith thorough prehminarv 
preparation, espieoally if preceded b\ e.xtemal 
drainage, resection with anastomosis of some 
aseptic type, 1 e , the R ankin anastomosis forceps 
or the Kerr suture method, is ideal To a large 
extent, however, exteriorization and obstructii e 
resection does away with all the accidents madent 
to suture operations and has the added advantage 
of tempiorary exteriorization of the Mikuhcz oper- 
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Krious hnpcrt, fcr il mty be as fadkatlnn of Uw 
procftce >k a caitlocoia of the ctkct WhOe m 
tmy fsToUgaU maay caaes tad d la co v er b 6 cyl- 
dfpce of .malfgnapcy m thall bave tb^ aatiiftc* 
tka of fiodmf aotno that woold otbenriie be 
overlooked. 

TIm abdocnlaa] aisjeoD ahoold be “ooloo- 
coodotn In ibe mwe tbal be ibooM carefolfy 
pa^te the cotire cokn ai be does otber tains' 
abootnlnal argniis. Otbeorise be may aod soeDC 
tisRS doei, onmkck a kalon is tbe cctcn eope- 
dally wbea a tesioc proem in aocne cpiber oegas 
mar sens to explain tbe entire ayinptoraUotogy 
Cmdoocna of tbe dcmoU flenrre b usoaHy of 
tbe stcDoslsg, Klnbooi type, rarefy peododm a 
tomor. bat very prooe to cause obstroctke. 'Ibe 
rmtal loko b smaB, ^woi'Uke, aod tberefore not 
pabpable. Tbis is in cootradbdaakn to the coo- 
present Is ttmwn of tbe right bail of tbe 
coioiL OErc tbe tmoar is onst (mpently Is tbe 
c a %;mn . is largr. Insgatbig. and mar be palpable 
even to tbe patfest frintrlf Socb a tumor is 
prone to proonce, vitboirt appamt aaae. that 
amallsg form of secsaduy artrmii whkb b 
probably due to interferEQoe «itb tbe abaorpdre 
aediCA m tbe oecuo. 

Tlu or vafueaesi of tbe cymptoos b 

gar PTwfntog For a lo^ lime tbe only pnaentlot 
s y Tc y to o t b sUa^t abdomtaol pals so otik) per 
baps tKai tbe dboamfort b looked oput> ** fo 
ca&d ’‘intestinal iodiftstkai." Tbe sytoptoms 
are of tbe type taoaDy assodated -rltb senior aO- 
inenta. H o w e ver anr chas« tn tbe normal bowel 
habit that penbta sixnk) be regarded vitb sus- 
of mitD cuefal snidr reveab the 

ttooanse of tbe dange. So caDed aJtemaUng 
and cocst^bc shcnld rw be de- 
pended tqwa fc* dbgoeds, for this reaDy means 
tbittbere b a itan r Uf aboro tbe obstrocied area 
tbit become* so fuB that Umrefsctloo give# rise 
to dmnbcea following a pg «d of const^aukai. 
It b, therefcre, reaHy a bte lyngjtom. It b os- 
foctnaUe that cn^ tbe advent of oUtmcthe 
-yoiptcen* briiV patient to the phybdan. 

’n^mcoesttoatloo b a presendog 
kflw ke* sbcpold It bo treated lymptomstkaBy 

(X a tborougb stody to dwennhw tbe cause cd tbe 

b so ■'■nmo p and b d bipt ssed to 
-S^that Hub attendcm b paid to It It 

2;SdS emphasiad. howwvoj^t 

Z^XatJm ci mow than tJanAm ta 

"WflrK- b as iidkatioft 
*? tbs coostIpatkB b of suddai 


aormal bowel bahfL It b a sip post ocf b b 
pEuaed by* U sboula be reganu ti is etUoct 
of salignascy !□ eroy case, tmlQ tbe ptseartaf 
a Dew-growtb bas bees prm^ «c dbp wt d. 

Recent gaseou tfistentioa tad b a t w^jaia 
are soggetthe of partbi otatradioL ama- 
blmg offUtns b aginvated by purpHna. ?ib 
b di» to tbe obstmctlati and to tm Radtbi 
tnoma from tbe fordhfe prcpdiiaa of bta. 
Thee may be present blood to ansD fp j prtdft 
doe to traoma to as nicer Fain of sane dopa 
b pjnci t in ahout 6j per cent of cajo 
obstroctlos. Dbirbora, oanaDy sf the tacms 
tTOc, ocan In aboot a third of tbe caim T he 
(usgooeb of coUtb alwava r cq nb ei us attrA 
support as masy ttocs its presence b tjoe^fco- 
aWe, and in efderiy paTjf •f«»W not he cob- 
fosed with cardnoma. When pain I* iocnaas 
after eatb^ It b bstbUt thou^ to be ff sofc fa 
origin. Scsme patkntJ save tactfcsn sjsrs wri 
front food asd have aaseeqwatlr Vast we^ b 
fact, webbt loss bu occ nm d fa over tnHtra 
erf lie patfcstts. PaJpable and rbflJs pai” 
may ocas- wftb the pain and shooJd he 
soQ^ lor and demonstTated H poafble, fe r * p 
a nry vababie sign— o/tea the ci» oa^ 

tbe tile tt vbkb tbe pain end R*Sy 
tbe steppage «f tbe bw wd seem to o cenr . 

Tbe tppeaxaact of Wood fnaa tbe rccn anb* 
danger tlgnal. A tberoogb, psinstilrfng. 
stafy iboald he made lo drtfanfss the icorte 
aod character of tlw Wood. TVhUo Ww flty " * 
freqooii symptcan of t u c ajo f ffadds . the 
tbe Ueedbig iboald be detennked ts avoid ^ 
fllrtigg tbe patient with a blind (fisgocab. Bleed- 
ti^ fiTO the rect u m should always caD fw * y* 
tboroogb digiial an/f proctosccpfc exasdnstice 
asd tbe nse of any other rwn* to locate, tle^ 
hstely H pcaaihJe, the cause aod the o»ct **1* ® 
tbe bleetflng FT»mirKrirp of tbs feces bj 
Weber’s or some other esagent for oc^t Wool b 
useful as h> fb* majority ocodt htxd 

b present at ene tb’** or another Blee^sf 
should sever be waited for or depended open m 
oeceiBiry to oocnplcte the dlsgDotis. 

GriTWtbj in the lower part of tbe sfgmofd css 
be resdQy vlsoaliced by i-nr^ of tbe sainful efli- 
pftmnent erf tbe sigm ol dascope. 

Is tbs rartW stages, tbe steoosbig, snsnlsr 
type erf leslan of tbe ^moid Isvtiy resSly 
idtcd by means of tbe X-r« Tbe badom arms 
reveals a nanw deforat*. omitrfctint area 
that b vary definite and always singla, in emn- 
pletc caotradkffivnkc to the stitegof sanse®:" 
sppea rmace that it soiaetbncs fom^b okctatrvs 
colitis, 1 b tbe cases in wbiefa tbe coRu b sano' 
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HERNIA IN THE INFANT 
With a Report of Tphrev-One Cases 
w J BLEITNS, JIJ) , Woodland, Calitoenia 

From the Depirtmmt ot Obrtetna oodland CImic 


I N tFe rouUne of our obstetneal department, 
obserh'ation of the newborn is practiced at 
frequent internals until the age of one j ear 
In following this routine what has appeared to be 
a rather unusual number of hemiae has attracted 
our attention Inasmuch as the frequency of 
hermiE noted m our senes appears to be verj much 
greater than that ordmanlj' obsennd and mas- 
much as the U-pe of some of these herms was very 
unusual, it was felt that suffiaent matenal for 
discussion of this subject was at hand 

In a senes of 906 births m the Woodland Clinic 
Hospital, 20 hemiEc were obsers'ed In addition to 
these, 1 1 infants suSermg from the same disabihty 
were brought to the outpatient department. The 
32 henuE, which were obsennd m the aggregate 
of 31 patients, were distnbuted as to age and tjqie 
as is noted m Table I 

It IS not our purpose to go mto detail as to the 
etiology and embryology of hemiE, as a number 
of verj' competent papers on this subject are m 
the hterature, notably those of Bryan, Fould, and 
Customs It IS, however, our feehng that all 
henuE are congemtal, the actual herniation bemg 
produced by some mcrease m mtra-abdonunal 
tension foremg abdominal contents mto a poten- 
tial hemial sac In the event this occurrence does 
not take place it seems quite reasonable that 
either spontaneous recovery may ensue and a 
complete cure be effected by nature, or the henna 
may still remam potenticd and not become clmi- 
cally present until some stram m later hfe 
Many of these hemiE are obser\Ed before the 
infant is dismissed from the hospital, while others 


may occur withm the foUowmg 2 or 3 months 
PotenUal henuE as stated may become actual, 
due to mcrease m mtra-abdommal tension espe- 
cially from excessive erjong of a child or straimng 
at stool The sac may contam any of the abdom- 
mal ATScera and m female infants it has been our 
expenence to find the adnexa present, either m 
whole or m part, m 4 cases In i case, an unde- 
scended testicle was found m the contents of the 
sac, and m this event it is qmte necessarj," that 
projier reduction embody vety^ careful attention 
to this organ 

Incarceration is qmte the rule m these infantile 
hemiE, and occasionally strangulation may occur 
The symptoms of this acadent are chiefly fretful- 
ness, and excessiA e crymg Occasionally' vonntmg 
may occur due either to excessively' ngorous cry- 
mg or an actual obstructioD, through actual 
kmkmg of the mtestme 

It has been stated that strangulation is the re- 
sult of crymg of the child, but it would seem more 
logical to assume that the ctymg was a result, 
rather than a cause 

The use of a truss does not seem to be logical 
Its apphcation is beset by many hazards as the 
child IS unable to co-operate m retaining it prop- 
erly Exconation may result from friction and it 
IS qmte possible that mcarceration and possible 
strangulation may result from the use of a truss 
In the event that this does occur with exconation 
at the site of the hernia and surgery becomes 
necessary, a very difficult techmeal procedure is 
necessary because of infection already present at 
the bne of mcision 


TABLE L— BISTRLBUnOI^ OF HERNLE AS TO TYPE AND AGE AT TIME OF OPERATION 
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glandular malfunction, surger}’ was not indicated 
Two of them were given rather large doses of 
thiToid extract and withm a penod of 2 years 
the EeparaUon had completelj' closed and the 
children were well m so far as the hernia was con- 
cerned. The third child was put on the same 
regimen but the co-operation of the mother could 
not be obtamed, and as a result the child died after 
a penod of tune without any eiudence of closure 
of the defect 

The fact that two of these children had spon- 
taneous recoverv, after operation was refused, 
does not justifi a stand which would eliminate the 
surgical procedure, as it is noted m man}' of these 
cases that the sac contamed a large amount of 
abdominal viscera 

The treatment of the simple umbihcal hemne m 
many cases may be purely a medical procedure 
It has been found that manv children obtain 
complete relief by the apphcation of a pad of 
gauze held firmly m place by adhesive plaster, the 
plaster extending w^ to the side of the abdomen 
and pulling the rectus muscles together After a 
penod of sei eral months the relaxed rmg generally 
contracts, with elimination of the herma How- 
ever, if anj of the nscera protrude through, it is 
our adnce that surger}' be adopted, and the 
double flap operation or the operation of Fould be 
performed 

The suigical procedure adopted lanes with the 
mdindual hernia, but the operations of Ferguson 
and Andrews-Bassmi ha\e been used chiefli m 
the mgumal region Agam, it is well to stress the 
point that these procedures should be exactl} the 
same as those which would be adopted m a similar 
case m an adult 

stnniARY 

In 906 consecutne hospital patients 20 hemue 
were found before these children reached the age 
of 42 months This, of course, does not mclude 
many children on whom a follow-up was not 


obtainable In addition to these 20 hemiEe ii 
others were observed within this age range. 

Three of these 906 newborn were cretins with 
widely separated rectus muscles Twent}-six of 
these children were operated on for radical hemi- 
orrhaph} without any mortahty and without re- 
currence m any case 

KECOMMEXntTIOX’S POR XREAXlIEXT 

1 AH mgumal and femoral hermas persistmg 
o\ er a penod of i month should be referred to a 
surgeon for hennoplasty In the ei ent incarcera- 
tion is noted at an}' time, immediate surger}- 
should be practiced as strangulation might mter- 
vene by reason of torsion 

2 A truss is not to be used m an} ei-ent as the 
danger attendant on its usage greatly outweighs 
the adi-antages which are occasional!} dem ed. 

3 The true congemtal umbihcal hernia with 
abdommal contents m the sac should be referred 
to the surgeon for operation a few da}^ after 
birth The enlarged umbihcal rmg which pro- 
trudes when the child cnes should be treated con- 
servati\ely through the apphcation of gauze pad 
held by adhesive In the event the rmg does not 
close at the end of 6 months the child should be 
referred for operative procedure. 

4. The large herma m the cretm, which is 
probably more aptly descnbed as a complete 
separation of the recti, is not a surgical condition 
and all treatment should be duected against the 
pnmar} etiological factor through the use of 
th}'TOid extract. 
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glandular malfunction, surgery was not mdicated 
Two of them were giien rather large doses of 
thjToid extract and withm a penod of 2 jears 
the separation had completely closed and the 
children were well m so far as the hernia was con- 
cerned The third child was put on the same 
regimen but the co-operation of the mother could 
not be obtamed, and as a result the child died after 
a penod of time without any evidence of closure 
of the defect. 

The fact that two of these children had spon- 
taneous recovery, after operation was refused, 
does not justify a stand which would eliminate the 
surgical procedure, as it is noted m many of these 
cases that the sac contamed a large amount of 
abdominal viscera 

The treatment of the simple umbihcal hemiae m 
many cases may be purely a medical procedure 
It has been found that many children obtam 
complete rehef by the apphcation of a pad of 
gauze held firmly m place by adhesive plaster, the 
plaster e.xtendmg w^ to the side of the abdomen 
and puffing the rectus muscles together After a 
penod of several months the relaxed rmg generally 
contracts, with elumnation of the hernia How- 
ever, if any of the viscera protrude through, it is 
our advice that surgeiy be adopted, and the 
double flap operation or the operation of Fould be 
performed 

The surgical procedure adopted vanes with the 
mdividual hernia, but the operations of Ferguson 
and Andrews-Bassmi have been used chiefly m 
the mgumal region Agam, it is well to stress the 
pomt that these procedures should be exactly the 
same as those which would be adopted m a similar 
case m an adult 

SimilAILY 

In 906 consecutive hospital patients 20 hemiae 
were found before these children reached the age 
of 42 months This, of course, does not mclude 
many children on whom a follow-up was not 


obtamable In addition to these 20 hermae ii 
others were observed within this age range. 

Three of these 906 newborn were cretins with 
widely separated rectus muscles Twent>'-six of 
these children were operated on for radical henu- 
orrhaphy without any mortahty and without re- 
currence m any case 

RECOIDIENDATIONS TOR TREATMENT 

1 All mgumal and femoral hemiae persistmg 
over a penod of i month should be referred to a 
surgeon for hermoplastj' In the extent mcarcera- 
tion IS noted at amy time, immediate surgery 
should be practiced as strangulation might mter- 
vene bj reason of torsion 

2 A truss IS not to be used m any extent ais the 
danger attendant on its usage greatly outweighs 
the advantages which aire occasionally denx ed 

3 The true congemtal umbihcal hernia with 
abdominal contents m the sac should be referred 
to the surgeon for operation a few daja after 
birth The enlarged umbihcal rmg which pro- 
tmdes when the child cnes should be treated con- 
servatively through the apphcation of gauze pad 
held by adhesixa In the event the rmg does not 
dose at the end of 6 months the child should be 
referred for operative procedure. 

4. The large henna m the cretm, which is 
probably more aptly descnbed as a complete 
separation of the recti, is not a surgical condition 
and all treatment should be directed agamst the 
primary etiological factor through the use of 
thyroid extract 
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SURGERY GV?7EC0L0CY AND OBSTETRICS 


RESECTIONS OF THE RENAL PEL^TS AND OTHER PLASTIC 
OPERATIONS FOR HYDRONEPHROSIS 

Ero-Rjnjin nr Taarrw Cun' 

TTALTaMN T7AI.T££5, iLD F \.CS, Uocracrt* 

P iii n ««»Kp.T -OtUavCMc 


T he coojervath'c tmtBeot of IiydnMtC' 
phrcwi* centm Annmd the tirrjfaU prioc^tte 
Usu nic^ntU ittid of tho ob»tructioa «t tlu 
uretgropdWc jo u ct ui e be nmt mnm ati^ 
mtoJmtl ditUirnoce of read aod oretenl dMoe. 
I ibdl Unit thh cob^dmdon, h ow^ n to that 
grtnp qI potkou with hjdrouTihrDcU cn whom 
plastic operttkm on the read pdm, or oo the 
nrtler at the oreteropelTk Jtutettirt, were fdt to 
be indicated. 

Mat cues of hTditnephrocU are the resoit d 
definite obdroetkea at tie oreterapcMc JonctHre, 
and iaiinre to determine and demonstrate the 
caose of aoch obdroctfoo, except la exceptloQd 
casa b doe not to tidr aheencB bat to (ailare 
to TCOsfniR tbecL In tor eapeoence, the 
of each obatrodiau. for tW toon part, have been 
(i) aoccidoTO rroai blood vokIs. (s) pei^rk 
ocBiBectiva tbne ao^ulatioa or 

of the ureter (j) aarrowhif of the oreter at the 
ureteropebric JaaKtrire wtdai vu doe to a aeb- 
fibioak, and (4) obstraoloa of the 
areteropdric }tau±ars which wu doe to lateral 
iiLfeAkai of tba cueter 

The lodkatioai for cooserratire ccnjicd pro- 
cedores for hjdrtoephrasfa are limited to tW 
gToap of casea In which the bTrlrooephraals lo- 
TtilTa both Udoe^'s, or is whkh it tevalfcs 00c 
MdooT of which samdent pareocb>'ma remaina to 
juatify ^ceacmtloa of the ornn. it b hardly 
Ls.rriT] tomriTtloa theoecactycf axwvatJve 
QKtsures Id casea tn which ooiy a aohtary Iddnev 


In the jcOTP erf £*K» wtUi fonaa the baita 
of thb caper the reword of the otatroctiao baa 
beat comtdoed In aome osea with nephratomy 
and netrfixopciy ^eI*ra^Olny has been cm- 
faas^ Infectio q within the 
Einer prior to operadoo, and n^hrepw in 
r.i«ia whidi the onward fisa ito n of the kidney 

has aetmed to permit of a line <kpMdent 


cimsrcur or cojcftcon nnrx cBum oa or 
iun« wines carsxp AiamArm xss ox 
lAfa or Tsx carm, wtm cn wraerr 
stymaarewT 

Dhrbkm or r u n o v d of a cuRWCiin ttaw 
sheath which has caused arfbpse erf a mvtc ofia 
wfl] laffict to penal t a dtaeoded prirb ccs^isttiT 
to empty Itaeii Ooe of the moat latertsdBftuo 
of thb type was that of a wttnnn with bn a tfTi l 
hydroinhiTsla Althooth dOatstke erf the kfl 
nmd pdvbandcaiv'ceswasiyeatCFif lAXtkn 
was faffident roju pnrep cij) ma to allow tf “ 
attempt bdnj to pres e r va the kldsey ae 
with th* ri^t kidney alio hjdmoeplaTdc, 
ervalJoei of the fcwney seemed esKStbl ' 
dense sheath of artnectfre tissue had aw 
ccGspae of the oreter sfalosl (he rail 
and whes this vu freed, the pcMs wu eniaw 
oomptedy to axMr ftariL Tessporary off^ 

toDywudoia. Before the patient was (fisasw 

to retoTB homt, the ite of the rtod ^tb ^ 
calyoea had by jo per cent (FJt t B> 

Three mnnth^ l^xer whci sm retnmed fcr le* 
tnaisinatJoQ end opoatMo OQ the other kidns^ 
the left read peMs and cd>'cei had essoaea 
Boond prc p u Uo Ps An atatract of her 
foBows 


Ciaa I A a»iil*d wooM, » yt»n, AsrO^ 

raso. p:? • libtorT at *atmi<tttsJWt read crfictwj 

animaHeo r Ji s frri * « 

ftaeUm c/ bxS Udarn anette ^ lafliooiKbiM 
Uaosdkidjai^vMnadtd + «»tfre«»ilrft. i. Tl*** 

•a* aaw labetjo* Htam. Aabta**— ear* 

•< bCsliaJ SrdnwpkTW* r*^ » W 
<ya. uA 4 . M U>« Hft (wiSn AsfWt *9 1 rf?* 
uMi tf aoatetirt ttan tht arrtw « | bi * 

tS* ifl ma Aot pi^PM ns ctdiHeLuOowhw wWos 
°rtto tWBod MntaJ, p^Sm serf da 

psba b« s«a to tapiy udT nwrarsatr ► 
««e^ (bktute wTi aUymVsM^^ ^ 
sod sa|^ 

tway nj ** 

a»v« rrtdacn cd rwtaata a u. ■ 

taSJiU?? Tkwi Ud t« «abii^ 

fe^auvuaut m A* tmakm ct tW kft kJdiwy vrHesea* 
i aw an riw^ ,fcN< M i i, n ,iS,s..H» 
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b} Its abibtj to excrete indigocamune. December 13, the 
nght Udne> vras exposed It was appronmatelj 5 cenU- 
meters below its normal position Connccbie tissue had 
caused the ureter to become angulated at the ureteropeKuc 
juncture The extrarenal pelvis measured approximatelj 
2 5 centimeters Due to the fact that this was the better 
kidney, and that it had not gi\ en sj-mptoms of obstruc- 
tion, establishment of better dramage seemed the onlj 
procedure necessary Nephropexy was done by placmg 
mterrupted sutures m the lumbar fasaa and the fibrous 
capsule of the kidney A strip of iodoform gauze was 
temporarilt placed under the lower pole of the kidney, 
assistmg to mamtam it m position 'An mtrav enous urogram 
January so, 1931, showed the dilatation of the nght renal 
pel\as to bate persisted The left renal pelvas was prac- 
Pcallj normal m size, although the upper calyx was some- 
what dilated 

In the latter part of Slay , 1931, the patient reported her 
condition to be tery good, she was able to do her house- 
work without fatigue, although at times she had slight pam 
in the left renal region In a letter dated October 26, 1931, 
she made a similar report. She has gained S pounds Her 
uime remains cloudy 

In retiewing tins case, it would seem that an 
e.\cellent result had been obtained from operation 
on the left kidney, which was the side from which 
the patient had had subjectiy e sj-mptoms of ob- 
struction Smee the patient has had no subjectite 
symptoms of nght renal obstruction, the results 
of operation on ^e nght kidney can be determined 
only after passage of suffiaent time to show 
whether obstruction will deielop or whether the 
dilated nght renal pelvis will be adequately 
dramed by the ureter, and whether the pelvis will 
return to normal size AIj feehng is that had 
nephrostomj been done at the same time it was 
done on the left kidnej , contracture of the pelvis 
of the nght Lidne)’’ would have occurred 
A second paDent, of much the same tjpie, ob- 
tamed similar rehef of symptoms and improie- 
ment in renal function by a like procedure An 
abstract of the case follows 

Case 2 A man, aged 43 y ears, gave a 1 5 y ears’ history 
of swellmg in the n^t flank, wbi^ became \ ery pamful at 
times, and suddenly disappeared as urme was voided 
There frequently was fever with these attacks, but the 
patient was not aware that there was pus m the unne. He 
had had several severe attacks of n^t renal coUc. His 
last severe attack had been m November, 1930 The 
kidney bad been tense, he said, and it bad been necessary 
to dram it with the ureteral catheter At that time it had 
been found that m addition, function of the left kidney 
was 20 per cent of normal, and operation on the nght kid- 
ney had been demed. At the dime, it was found that his 
waght was 15 pounds less than what he said was his normal 
weight Pus m the unne was graded 4. The concentra- 
tion of urea was 20 miUigrams in each roo cubic centimeters 
of blood, and excretion of phenolsulphonephthalem was 15 
per cent. Cystoscopic examination revealed bilateral 
hydronephrosis The sac on the nght was huge, and the 
Udney without function, whereas that on the left had a 
rapaaty of 200 cubic centimeters, with apparently fair 
function of the Udney Pus in the unne from the nght 
Udney was graded 2, and that from the left kidney i 


Januaiy 16, 1931, an operation, consisting of removal of 
penpelwc fibrous tissue at the ureteropelvac juncture was 
done, with division of an anomalous artery and vein- 
Nephrostomy and nephropexy were done secondarily The 
kidney was hugely dilated, 23 centimeters m diameter, 
and Its pelvis contiuned Soo cubic centimeters of purulent, 
cloudy urme. Approximately go per cent of the sobd 
portion of the Udney remam^ Followmg removal of the 
obstructions, the ureter straightened and assumed a posi- 
tion dependent to the renal pelvis, efiectiv ely draining it. 
It seemed that if the pelvis should not dram satisfactorily , 
plastic resection could be done at a later time. The post- 
operative course was uneventful and the patient was dis- 
missed February 17, retummg home 10 days later, with 
the nephrostomy' tube m place June 2 he returned for re- 
examination. He had had no further pam, no fever, no 
chills, and had regamed his normal weight. The voided 
unne contamed pus graded 4. Pus m the unne from the 
nght kidney was graded 2, and that from the left, i The 
nephrostomy tube was remov ed. An mtrav enous urogram 
(65 mmutes) gave a good outhne of the left kidney, the 
nght showed dilated calyces which were well outlined 
Tie patient agam returned home without the nephrostomy 
tube, and with the mosion healed October 31, 1931, he 
reported his conditionas excellent His urme contained pus 

DIVISION OF ANOilAXODS BLOOD VESSELS 

Whether division of anomalous blood vessels 
obstructing the ureteropehne juncture can be per- 
formed without too great disturbance of the 
blood supplj to the kidney should be determmed 
before thej' are severed, by temporanlj occludmg 
them b} means of a rubber covered htemostat 
The portion of the kidney supphed bj this blood 
y essel, withm a few seconds wiLl turn almost blue 
With removal of the hsmostat, circulation is re- 
stored and the normal color returns It will have 
to be a matter of personal judgment m such cases 
as to whether the portion of the kidnev the blood 
supply of which is not mterfered with, is suffiaent 
to ^ow hgation of the anomalous vessels with 
safety If the portion of the kidney supphed bv 
anomalous blood vessels is too extensiv e to allow 
of division of these vessels another procedure, 
such as implantation of the ureter m a new place 
on the pelvis, or resection of the renal pelvis, 
must be done Even after divusion of the anoma- 
lous vessels, the ureteropelvic juncture must be 
at the dependent portion of the pelvis, and the 
pelvis must be dramed effiaentlj or symptoms of 
obstruction wdl continue, necessitatinga secondarj^ 
operation to accomplish this result The follow- 
mg case is illustrative 

Case 3 A man, aged 20 years, m ilarch, 1927, had dull 
Bchmg pam m the Wt renal region when standing It was 
rehev ed by lymg down In May , 1927, before he came to 
the dime, an aberrant anomalous blood vessel of the left 
kidney had been bgated and divnded. He was then free 
from trouble for 2 months, but m July the pam returned, 
was more severe tha n before, and was accompamed by 
nausea. He continued to hav e attacks at mtervals of from 
1 to 3 months for rebef of which morplnne was required 
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mie\ entful, and the patient was dismissed from the hospital 
on the siiteenth da> following operation, at which time the 
ureteral catheter was remo\ ed 

An mtIa^enous urogram J'ul> 13 ra\e a good shadow of 
the left kidne> , and indicate that there was dilatation of 
the pelvis and calj ces Fig 4B) At that time the patient 
was presented at the meeting of the staff of The hfajm 
Climc and shortlj afterward returned home. At mj re- 
quest, he returned September aS, stating that he had had 
no further renal cohc He appeared to be m esccUent 
condition An mtravenous uromam ga\e a pracbcallj 
normal shadow of the left renal pehas and calj ces (Fig 4C) 
Case 6 A mamed woman, aged 33 J ears, on August 3, 
rgjr, ga\e a historj of pyuna that first had been noted in 
the course of pregnancj 5 years previousl} Two weeks 
before she came to the dime, she had notiedi pam m both 
renal regions, with frequent and burning unnation. 

Pus m the unne was graded 3 A diagnosis of bilateral 
hydronephrosis, with fair function of the nght hut poor 
function of the left kidney was made. Operation, August 8, 
consisted of reimplantation of the nght ureter into the 
renal pelias The cause of the obstruction appeared to be 
nanowmg or contracture of the nght ureter o\ er a distance 
of appronmately i 3 centimeters, extending downward 
from the peUas. This portion of the ureter was about one- 
third to one-fourth of its normal size The ureter was 
severed from the pelvis after it had been bgated The 
narrowed portion was excised and the normal portion 
attached to the dependent portion of the renal pelvis A 
ureteral catheter was used as a splmt by brmgmg it 
out through the cortex, as a means of eSecting temporary 
nephrostomj Microscopic exarrunation of the excised 
portion of the ureter resulted m a report of "subepithehal 
fibrosis” (Fig 2) The postoperatii e course was une\ entful 
until the catheter was removed on the sixteenth day after 
operation. The followmg day, moderate phlebitis devel- 
oped m the left mternal saphenous \ ein. Fe\ er continued, 
and a ureteral catheter was passed mto the right renal 
wlvTS Cloudy unne was obtamed. August 28 the catheter 
by which nephrostomy was mamtamed was reinserted, and 
250 cubic centimeters of thick purulent material was 
dramed out. Convalescence was uneventful. Investiga- 
tion of the tight kidney by pyeloscopy rev ealed that the 
mlvns did not empty October 6, the function of the nght 
kidney, as estimated by watchmg the discharge of mdigo- 
canmne through the nephrostomy tube was graded 2-1-, 
no blue came down mto the bladder within 15 mmutes, 
nor could an> phenolsulphonephthalein be injected mto 
the pelvTS through the ureteral catheter because of obstruc- 
tion at the uretcropelvic juncture The diagnosis of thi^ 
complicating condition was obstruction at the uretcropelvic 
anastomosis. October 26, the pataent^s general condition 
excellent and it was deaded to perform exploration of 
ureteropelvic juncture m another week. That tune 
had not am\ ed when this paper was bemg written ^ 

The probabilities are that the infecUon in the 
nght kidney caused a narrowing at the point of 
anastomosis That no obstruction was present 
Mtil this occurred, however, is evidenced by the 
fact that 3 day's subsequent to removal of the 
ureteral catheter which passed through the cortex 
of the kidney and down the ureter it was possible 
to pass a ureteral catheter through the cy'stoscope 
mto the renal pehas without meeting obstruction 


TJEETEROFYELON'EOSTOiTV 

The successful outcome following anastomosis 
between the dependent portion of the renal pehas 
and the ureter of a patient with a sobtary kidney, 
in the presence of acute and complete obstruc- 
tion, leads me to emphasize the value of such 
anastomosis (ureteropyeloneostomy) This meth- 
od of rebevang the obstruction was chosen because 
I was thus able to accomplish the anastomosis with 
the least possible manipulation of the kidney 
Regardless of the cause of the obstruction, it was 
complete Report of the case follows 

Case 7 In 191S a man had undergone left pelvnohthot- 
omy for stone. Three days later, left nephrectomy had 
been performed. Both of these operations had been per- 
formed before he came to the dime. 

OTien I saw the patient August ii, 192S, he was 36 years 
of age, and gav e a history of having had intenmttent right 
rend cohc for 2 }^ years, with pam He had noted a mass 
in the upper part of the abdomen. Catheterization of the 
kidney had been followed by rehef of pain For a year 
and a half the patient had had attacks about every 2 
months, with fever A week before he registered at the 
dime, a ureteral catheter had been inserted into the renal 
pelvis, and following its removal, symptoms had recurred 
and no unne had left the kidney The catheter had been 
left in for 4 days 

On the patient’s amv al at the clinic, his condition seemed 
excellent. The concentration of urea was 34 milligrams m 
each 100 cubic centimeters of blood and the return of 
phenolsulphonephthalein in the unne was 40 per cent, 
Cystoscopic examination August 15, 1928, gave evidence 
of marked hydronephrosis affecting the single remaining 
kidney The sac had a probable capaaty of 150 cubic 
centimeters Function of the kidney was nor mal Ob- 
struction was detected at the uretcropdvic juncture. 

Operation, August 15, 1928, consisted of ureteropelvios- 
tomy and temporary nephrostomy The kidney was about 
twice its normal size, but the ureter was normal. The 
ureter passed up between two large renal v essels, one of 
which extended directly across the ureter, causmg its 
collapse. Insertion of the ureter was at a higher levS on 
the pelvis than normal, so that, with distention of the 
pelvis, the ureter was collapsed against it by the renal 
pedicle. The pelvis of the kidney was opened at the de- 
pendent portion by an mosion i 3 centimeters m length, 
and transverse mosion of the ureter was made directly 
opposite A ureteral catheter was placed m the pelvis of the 
kidney through the openmg, and anastomosis was made 
with two sutures of chromic catgut A number 30 catheter 
was used to effect nephrostomy The postoperativ e course 
was uneventful and the patient vras dismissed September 
12 m excellent condition Tune 10, 1929, he return^ for re- 
examination, stating that he found it necessary to he down 
once a day, usually m the afternoon, for the kidney to 
empty completely On cystoscopic examination, return of 
mdigocannme was nornial, retention of 30 cubic centi- 
meters of urme was discovered, and angulation of the 
uretcropelvic, juncture vras detected. A number ro 
Garceau catheter passed readily mto the renal pelvis 
It seemed that nephropexy would hold the kidney upm 
position, allowing it to empty completely This vras done 
June 26, 1929 The patient was dismissed m excellent condi- 
tion July 8 In a telegram received from him October 
28, X931, he reported that his general health was exceUent. 
that he continued to have retention of urme m the renal 
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Fie I A, pre-openiti\ e inlni\enous urogram August 26, 1930, gi\nng evndence of bilateral h\ dronephrosis, and 
huge dilatation of the pelvis and cal> ces of the left Udne> B , Decrease in size of renal peKas and call ces after opera- 
tion C, postoperatii e mtraienous urogram Januar) 20, 1931 Reduction of left renal pehas and caljces, with the 
exception of the upper cali’T, to wathin normal Imuts 


there has been some dls^ omfort m the left renal region, for 
which temporarj ureteral catheterization has been required 
Otherwise the patient has felt so well that she has not 
returned for postoperatiie stud) of her left kidnei 

Case 10 An unmarried woman, aged 25 > ears, presented 
herself June 2S, 1928, complaining of intenmttent left 
renal cohc of 3 months’ duration H)podermic mjections 
were required to give rehef She had had hsmatuna, 
accompamed b) pain 

There was pus, graded 2, m the uiane and renal function 
was normal, the concentration of urea was 26 milhgrams m 
each 100 cubic centimeters of blood Cystoscopic examina- 
tion, June 30, ga\ e evrdence of earl) h) dronephrosis on the 
left side, but of no infection and of good function of that 
ladne) The right kidney was normal Jul) 5, 1928, the 
eitrarenal pelvas of the left kidne) was resected, with 
reimplantation of the ureter mto the dependent portion of 
the pelvTs The kidne) was normal m size, consistence, 
and general appearance No apparent cause for the ob- 
struction was found Some fe% er dev eloped subsequent to 
the operation and Jul) ig a number 5 catheter was passed 
mto the renal pelvas and 5 cubic centimeters of turbid 
flmd was remov ed, whereupon the f ev er subsided P) elitis 
was treated b) irrigation, and dramage b) catheter for 
p)ehtis was given on several occasions August 14, 1928, 
a p) elogram gav e evadence of reduction m size of the left 
renal pelvis, the cal) ces were dilated to grade 3 Septem- 
ber 18, 1928, because of pam m the nght renal region, a 
p) elogram was made, which gav e evadence of shght dilation 
of the calyces and pelvas of the nght kidney , with retention 
of 15 cubic centuneters of urme but no infection The 
patient was allowed to return home 

Subsequent!) the patient had good health, with no 
further obstruction of the left kidne) She returned for 
re-examination December 20, 1930, at which time her gen- 
eral condition was eicellenL An mtravenous urogram gav e 
evidence of dilation of the cal) ces of the left kidne) , graded 
3, of the pelvas, graded 2 The nght renal pelvas and 
cal) ces were dilated to grade i C)'st05Copic examination 
disclosed no evidence of infection of the nght kidney, 
excretion of indigocarmme was graded 3-f from the right 


kidne) and 2 from the left. From the nght pelvas, 30 
cubic centimeters of turbid unne was obtamed Function 
of the left kidney was reduced one-half The patient was 
having some discomfort in the nght lower portion of the 
abdomen Suffiaent evidence was not obtamed for a 
diagnosis of appendiatis, so she was allowed to return 
home 

In a letter received October 27, 1931, the 
patient stated that she had had one attack of 
nght renal pain since August with fever of 103 
degrees F Otherwise her general condiDon has 
been verj' good She has gained 10 pounds 

One of the other most successful cases from the 
standpomt of a perfect appearing renal pelvis 
subsequent to resection was that of a woman, the 
details of whose case I shall not repeat, for it was 
presented on another occasion I should like, 
howev'er, to call attenUon to the remarkable re- 
turn to normal of the pelvas of her kidnev follow - 
mg resection An abstract of her case follows 

Case ii The patient was a mamed woman, aged 42 
years She had had mtermittent pam m the right renal 
region with dy'suna, for 20 years Cystoscopic and pye- 
lographic exammations August 25, 1928 gave detoitc 
evidence of py electasis on the right side The function of 
the nght Udnev apparently vras markedlv reduced, 
whereas that of the left kidney was normak There was no 
infection m either kidney Resection of the hydronephrotic 
extrarenal pelvis and nephropexy were performed Septem- 
ber II The diameter of the pelvis, undistended, was 5 
centimeters Demonstrable obstruction was not found 
Postoperative cystoscopic and pyelographic studies were 
made October 2 Excretion of phenoMphonephthalem 
from both kidneys, m 3 minutes, was normak The specific 
gravity of the unne from both kidneys was i ooS Urog- 
raphy gave evidence that the pelvis and calyxes of the 
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ftftit Udoey Vfn toroa^. Tb« patiat wu <b- 

Octab«f j, tn mflcot djrwliLfcj ci lha rarMnn *m 
baled Tdroaiy 1 1, aj^ ^ nportad ibat ifaa M had 
•A cKorfletit row ln«i bar apanths aad bad had a» 
fartlKT (T«efc» flf pain. U a (atepuD roxirtd trao baa, 
O a a t a c n, aju rite rnorud tbat her eramann «a» 
Oe IBM ■athiMdni^ar rmJ oOeitet kv 
flpantka. aad iba bad plsed ij paoda 


POtTOmaXITC COKFUCAXTCWt 

PoBtopcndn ■fT'pil<-»tlrteM arbidi may occur 
an (0 oUtroctktt at tiM ojxtcrcpelvfc {lActore, 
with rctenlkn ol ocbe la the imal pclvti (•) ii>> 
fectko of tlK renal paiencfayma, with fonoatkiD 
of cccrtkal abaceM tod (3) extravasalkn of artoe 
■bcmt the kldoey 

Obrtractkn of the uretcropelTic juncture 
anally njantfeao Itaelf after removal of (he 
nephroatooT tube, and b charactoixed by dhucal 
TOptiwa ibiiaar to thoao of pj^lcmephritb rdkf 
b obtained by drainaw of tl» renal pdeb by 
n^na cf a ureteral catheter or by refaaertko of 
the nephroatomy tube. U the ktUer becomes 
aecamiy before the lube b again removed, 

ladkocarmlDe, ahould be earned out to iee If the 
has released 

after atasb within the retal peWa had bem re 
the •ccocopanyteg 
^etoefly treated by I^TenoM 
Z^nxhrane and peoanpta amiii^ ,, 

b. .1 tb. edfa. 



infertloo 


dated vrith dya ujk tsd lian a tTU . Sh* 1 
»oacs n jean bdore. RtaaJ {nedn vn m 
Id tha ndsa vai pmded RaeaticfTmmacf thalikqv 

meUn. awl bbdder ft\t secitne roda. CjtM cifc 

yaaiTiTaartf ISTV tvkltDc e of rifM hjiLiwptwdi bw w 

lofcctloQ. EiCTrtliSl cd Indlsecsnchw tna lb* ri|k tit 

•ry n* fTsded j (twn Ibt left, 4 PwlnpiiD pw m 

dcDCT of an doofaled, rcsal pdrk. i hklrd to itah s 
and if capadly of 00 coble cmtWtHi Tb» o J^ 
acre ^tra to ftade s Ortoter 8, 09, tit rifkl tad 
pdrk was roattad. A tram (or taa «bi 


dlamricT S^biopoy was (h 

to eeaiadix) tba patwnt cowraJoeraci aia 
Milstactory ■■rt toe was ihakard (im the ko^ful ■ 
the tw«aty.«mnd day fofknrtaa oprTiiTtp . 

TW paiket r»-«laead the nu a t a U l \osembrT ^ M 
oWrTsilo*, Ucaat e i ed (nOac ef awkke. 
enialaatkw t that tlax mvaled paa faded 4. k ■■ 
QTiaa fnaa lha riftl kilnry TWtt was aa eiataeoa W 
iW pwaw of a ruacbrT 9 Oamaa caflwtaw JJ* 
UdMy Bp ffrer berased pnaTtawveJy ttacof 
j days, aad 00 Novwabcr 1 Uia nfht Udser 
Oe patholoflcaJ aisafastfaw of IM UdMy b 
ba tba kia af bydjonesbiaia wkb Wtdkw 
whb py^icakrkk. am wcdl^ tertol ^ 

aa*«i;a»dilBy aim. j ef wUdi *«» 
taatos in dkneur Tba iwtlttt was dtehws trf W 
^aeilal Daewbar a. 8ba THamed bena a taw wau 
Ular •JtkMffa wml vitha dapaed afar 
beaee befots iba faBy refslacd bar iltf ih. Oewi* A 
fft kw npMisd b« raMtlow la be p~ ' 


In thk raia failure of iba kidney to dra in 
aubsequent to ccention might have been d* t® 
the left renal calculi which old not cast a ahs OT 
In the ruoitgenciwrijn, and the preKoca of wkicB 
wu onrectignized. Obrkaal} In this cue 
right Dephxedtany ifcould have been 
prior to ooeratJon there wu every 
mdltatioo Jor a couer vatlve plutk epertUA 
with presarratlon cf the kidney Itsfunclloo^ 
prartVaHy Donaal and there wu do apparent » 
lectkaL TTie ahaence of demonatrihie esaac ra 
ohatructloo at the oreteropeWe jonctart w*» 
rather Important for there b a poaaDJbtr that 
the atones were the original catse erf the b?" 
dronephroala. 

In the neat case to be reported leaka« of ari® 
from the aoaitomoab did not manifest itself ua™ 
after rtanovml of the piUapercha Penrose drai*- 
These drains are iwedu a routine In these c twt , 
and are not removed for 7 days foDowtnj opo*' 
tkm. An aecmnnlatloo of aavtral himdred cnbfc 
ceatlmeten of urine ni- r about the kidney 
After this Tnim nUtlrm of urine hsH been drslned 
away the inebfoD etoaed by aecoerfary intentk* 
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Fig 3 A, pre-operative pj elogram of nght tidne> B, postoperatite pjelogram of 
nghtkidiie> Decrease m size of pehns and cal> ces Ureter m dependent position. 


C3^toscopic exanunation, and a pyelogram re- 
vealed the right kidnej to be funcUotung satis- 
factonlt , and the unne to be transmitted from the 
kidney to the ureter 

Case ij A man, aged 35 years, presented himself at 
the chmc m Julj , 1929 with an mde&nite historj of having 
had chills and feier for the precedmg 12 or 15 j-ears 
•VttaclvS were accompamed b} frequencj of nnnation 
During the year before I saw him he had been hai'mg one 


attack a month. A week before his registration at the 
clinic, accompan>mg the attack there was htematvina that 
had lasted for 3 daj-s The urme contamed pus graded 3, 
and erj'throcj'tes, graded 2 Tests of renal function gave 
normal results Roentgenograms of the kidneys, ureters, 
and bladder were negatae. Cystoscopic examination re- 
vealed hydronephrosis on the nght side, the pelvis was 
dilated to grade but the caly ccs were normal. Pus m the 
unne from the nght kidney was graded i, function of the 
nght kidney was normal Excretion of indigocarmme from 
the nght kidney was graded 4, that from^e left, 3 July 



Fig 4 A, pre-operative mtraienous urogram Left ladney not visualized B, mtravenous urogram of left kidnev 
20 days after operation Dilatation of pelvis and calyces still presenL C, mtravenous urogram, showing left kidnev 
practically normal m size, approximately 3 months following operation 
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mtl pibrk. Exndae d fa t HtDe timto e Ino (be ri^ 
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nence, remembenng that the safest and best 
procedure is the one which produces adequate 
and complete relief of the obstruction, with onl> 
a minimal disturbance of renal, pelvic, or ureteral 
tissue 

Most cases of h% dronephrosis are the result of 
defimte obstruction at the ureteropehnc juncture, 
which m m> evpenence, have consisted for the 
most part of (i) anomalous renal blood vessels, 

(2) penpelvic connects e tissue causing angulation 
and collapse of the ureter, (3) narrowing of the 
ureter at the ureteropehnc juncture from sub- 
epithehal fibrosis, and (4) incomplete obstruction 
of the ureteropieKnc juncture due to the lateral 
insertion of the ureter 

The methods of treatment which haie been 
used in the series of 1 3 cases which form the basis 
of this paper, have consisted of (i) dmsion of 
penpelvic conncctice tissue which was causmg 
angulation and coUapse of the ureter, (2) remoiml 
of the ureter from its lateral insertion in the pehns, 
and Its reimplantation in a dependent portion, 

(3) Its transplantation to a position awa\ from an 
anomalous renal vessel that is too large to sacnfice, 
and (4) resection of the renal pelvis, remomng 
the distended, enlarged pehns in such a fashion 
that when resutured the ureter is made to assume 
a dependent position 

The=e vanous operatii e procedures have given 
verj satisfartorj’^ results as measured bj the fol- 
lowmg effects (i) disappearance of simptoms of 
obstruction of the urmar\' tract, ‘such as pain and 
fever, (2) return of the size of the renal pehns 
and calyces to wnthin normal limits, (3) absence 
of retention of unne m the kidnev and (4) im- 
provement m renal function as determined b}' 


cystoscopic, p3 elographic, and mtracenous uro- 
graphic studies made at tarious intenmls sub- 
sequent to operation 

Although there is a possibility that a dilated 
renal pcivns and caljces ma\ still be drammg 
efficiently, especial'y if simptoms of obstruction 
are lacking, jet it would seem probable that 
complete relief of the obstruction should be fol- 
lowed bj then- return to normal size, such as 
occurred m most of the cases 

In 5 of the cases reported, h\ dronephrosis w as 
bilateral Two of these patients successfully 
underwent bilateral renal pehnc resection, one 
patient more than 3 \ ears ago, and another more 
than a year ago Both have been in excellent 
health, wathout evndence of obstruction of the 
unnary tract smce operation In the 3 other 
cases, operative procedures have been applied 
onlj to the kidney which gave symptoms of ob- 
struction and which displayed the largest degree 
of hydronephrosis Equally good results hav'e 
been obtained m these cases The remainder of 
the cases m this senes are examples of unilateral 
hydronephrosis 

Postoperative compbcations which are likely' 
to occur are (i) retention of unne within the 
renal pelv'is, which can be controlled by' the 
temporary use of an mdwelhng ureteral catheter, 
(2) py elonephntis, which has been controlled by 
intrav'enous admimstration of neoarsphenamme 
and mercurochrome , (3) extravasation of unne 
about the kidney from the Ime of anastomosis, 
and (4) the development of cortical abscesses 
secondary to pyelonephritis Should the last 
condition develop, nephrectomy at the earliest 
possible moment is necessary 
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nght rectus muscle splitting mosion the tnins%erse colon 
presented and appeared normal Exploration disclosed a 
senes of ten fusiform tumors of the small mtestme begm- 
nmg close to the hgament of Tnetz and extending down- 
i\ard for a distance of 45 mches The tumors were about 
equal distance from one another and half of them were 
causmg nearly complete obstruction The mtervemng 
mtestme was swollen and oedematous and showed a mod- 
erate degree of inflammatory reaction There was no 
ulceration of the serosa or endence of perforation The 
mesentenc glands were enlarged and firm, the largest 
measurmg i 5 centimeters The gut below the distal tumor 
was collapsed and appeared normal. Operatiie procedure 
consisted m resection of 45 mches of the jejunum by 
cautery and end-to-end anastomosis by suture The 
wound was closed m lay ers without drainage 
The cons-alescence was smooth with the exception of a 
sharp temperature reaction on the first day She \otruted 
once on the eighth day The wound he^ed by primary 
umon In 2 weeks she was takmg semisohd and special 



solid foods Arsphenamme was given every fifth day and 
she was discharged from the hospital December 18, 1926, 
to conUnue her treatment as an out patient The Wasser- 
mann was strongly jxisitiv e at that time. 

She was seen at regular intervals m the out-patient 
clinic Nov ember 20, 1927, she showed a negabv e TA asser- 
mann for the first time Apn] r, 1930, the blood Wasser- 
marm was still negativ e. It is now s y ears smce operation, 
her bowels move once or tvnce daily, her menstrual cycle 
IS normal, her weight is about 170 pounds, and she is 
synmtom free. 

The specimen was exammed and the f oUowingpalhological 
reports were made Alaj P E McNabb, AI C , U S A , 



Figs 4ands Treponema pallidum m cellular aggregate Photomicrographs by Dr A S 'Warthm 
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The sjmptoms closely resemble those of tuberculous ulcera- 
tion o"f the mtesUne and if they occur in a patient be> ond 35 
\-ears of age, arc associated with other syphilitic lesions, 
the W assennann reaction is posiUi e, and, further, if they 
ha\ e existed for a considerable time and no defimte symp- 
toms of any other condition, such as mahgnancy or tuber- 
culous disease are present, syphilis may be suspected 
Stokes classes syphilis of 4 e intestme as a ranty of the 
first order, and a clmical mcogmta. He states that clmical 
study of diseases of the lower mtestmal tract discloses so 
many conditions, such as endermc ammbiasis and idio- 
pathic chrome ulceratue cohUs, the influence of which m 
intestinal pathology is not y et appreciated, that one is com- 
piled to distrust the older statistical estimates, and the 
mere comadence of mtestmal disease with systemic 
syphilis 

Kaufmann describes the lesions of congenital and ac- 
quired syphilis of the mtestme and states thatspirochjetx 
hai e been found m isolated cases arsted, lit.) 

WTle quotes Frankel, who, m an analysis of iq,ooo piost- 
mortem eianunations corenng 10 years, found only 3 
cases of genume mtestmal ssqihilis Obemdorf er, quoted by 
the same author, has collected only 24 cases of authentic 
mtestmal syphilis. W ile behe\ es that late m\ oh ement is 
more common than early insoU ement. Occasionally recog- 
nized at the beside, it is more frequently found at autopsy 
or operation. 

Elder rcpiorts a case with tertiary ulcer on the eyehd, 
which de\ doped acute abdommal symptoms Operation 
resealed an obstruction afd feet abo\e the fleocecal vals'e, 
with a firm nodular mass in the lumen of the bowel and 
enclosed m a mass of omentum. t\Tien resected the ulcer of 
the mtestme presented ^"pliflitic characteristics and mi- 
croscopically an endarteritis 

Gutman mentions a case which at autopsy re\ ealed the 
presence of about is ulcers spread throughout the small 
mtestme with constriction resultmg m the majority There 
was no evidence of tuberculosis on either gross or micro- 
scopic exammation 

Rosenfidd reports a case of stenosis of the small mtestme 
of syphiUtic ongm Examination of the specimen removed 
showLi the condition to be syphilitic 
Riggs rejwrts a case of jejunal ulcer with resection of 8 
mches of mtestme and end to-end anastomosis The upjier 
mesentery contamed a mass of soft glands that on micro- 
scopic examination showed only lym^oid hyperplasia. 

Ujicott-Gill and Jones ohsened a case, assumed to be 
early gumma occumng m the terminal deum. Two feet of 
deum was resected and lateral anastomosis done. No 
record was noted of pathological repiort of tissues. There 
was recurrence 7 years later with secondary ojieration at 
which a segment of intestme m the termmal ileum was 
thickened and mjected and accompanied by enlarged 
mesenteric glands The abdomen was closed without mter- 
ference with the mtestmal tract, and the patient vras put on 
antiluetic treatment. Diagnosis was made by ehminatmg 
tuberculosis, the dysenteries, and new-growth 

Simon quotes a case reported by Howers. A man, age 23, 
who gave a distinct luetic history, complained of a per- 
sistent diarrhcea with bloody stools, abdominal pam, and 
distention aggravated at mght. The patient subSiquently 
died of an mfluenzal pneumonia and at autopsy orcular 
constacUons were found in the bowd as the result of 
cicatrized ulcerations 

Anderson and MacEwen report a case of generalized 
syphilis, with stneture of the small mtestme causmg 
mtestmal obstruction and resultmg m death. Postmortem 
examination rev calcd, m addition to the constricted ulcer 
a great infiltraUon of mesentenc glands and retropentoneal 
tissues and masses m the hver and the upper pole of the left 


kidney Microscopic examination showed the thick walls 
of the stnctured intestme and these masses to be gum- 
matous 

W ahlberg describes a case conung to operation for acute 
perforation of two ulcers of the jejunum near the insertion 
mto the mesentery, 20 centimeters below the duodeno- 
jejunal flexure There was infiltration without stenosis or 
scars Diagnosis of syphilis was made onlv after microscopic 
fy^mm ation 

Schmidt revaews the bterature of acquired syp h ilis of the 
small mtestme and adds a personal case. A tumor of the 
lower duodenum, remov ed by resection, and diagnosed by 
microscopic exammatiDn 

Hinz bas collected a total of 39 cases of syphilitic stric- 
ture of the small mtestme from the bterature, 10 m the 
jejunum and ileum, S m the jejunum, 7 m the colon 6 m 
the Beum, 2 m both small and large mtestmes, 2 m the 
ileociEcal region, 1 m the juncture of the duodenum and 
jejunum, and 3 unnamed To these he adds a personal case 
Perry reports a jejunal stneture with mtestmal obstruc- 
tion — operation, lateral anastomosis Postmortem diag- 
nosis was syp hilis Postmortem W assennann reaction was 
posiUv e 

Trabucco adds a case report to the bterature. A man, 43 
y ears, with a history of f ev er followed by chrome diarrhcea, 
cohe, pam before meals and sometimes after, and v omitmg 
for a y ear At assennann reaction was 4 plus Operativ e 
findmgs consisted of annular stenosis of the duodenum and 
four similar stnetures m the next 40 centimeters of mtestme. 
A fifth at 1 meter from the duodenum. Entero-anastomosis 
excludmg stnetures and no centimeters of intestme was 
done Later ^phihtic treatment was giv en and patient 
recov eted. 

Nishikawa, amon^ several cases of mtestmal ^pbilis, 
reports 4 occurring m the small intestme, as observed at 
the Pathologic Institute of Rud. Mrchow Hospital, Berlin. 

De la Giiardia has recently reported a case which at 
operation rev ealed an mduratM, irregularlv ontlmed ulcer 
about 3 mches m length, mvolvmg almost the whole or- 
cninference of the mtestme and afiectmg the terminal end 
of the duodenum and the first part of uie jejimum. This 
had caused an almost complete obstruction with marked 
dilatation of the stomach. The diseased portion of the 
mtestme was resected and an end-to-end anastomosis was 
performed. The histopathological diagnosis of syphilis was 
made by Dr F B Msdiorv of Boston. 

SUlDIAEk AND CONCLtreiONS 

From this review of the literature we beheve 
that lesions of syphilis may be found in the small 
mtestme with early secondarv or late tertiary 
manifestaUons In view of the early glandular 
mvoK ement, it would seem that the numerous 
lymph foUicles of the mtestme could scarcely es- 
cape infection, with resultmg symptoms of irrita- 
tion Intestmal mv oh ement m the secondarv 
stage IS probably more frequent than is recognized, 
but as these cases undoubtedly improv e imme- 
diately under early treatment, leaving httle evi- 
dence of the infection, an accurate pathological 
diagnosis is extremely difficult as few cases are 
operated upon or die durmg this stage of the 
disease For this reason late lesions with gumma 
fonnaDon followed by ulceration, cicatrization, 
and mtestmal obstruction are more often re- 
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ported ta the btenture c£ latekloal (TphOk, uid 
becuK of thk coooe loEDoetcuei the coocutloa 
b d is c o v er ed at opcmbcD or aecropy 

The fymptomi of Ute bteithiAl typhihe *xt 
tbote of dutek nkettkn wjth lOamKEft, and 
poi tod Uood la the (tooU. A« ttdetore foou 
tioa progroKt, turnon mar hecoioe pajpatde 
cclUc like pains result from Increased nuTOTiog 
of the bowe l , aod u further coatracUoa taka 
place tha jdetme b e com es idtaUcal with a frado- 
aUr toawbtg intestinal oba lu tc t loD. 

Tbe ccd^Bcc most be £ffereatkted from 
tubemlcab, rmlEptsafy huritidbg prlnmry and 
metattatk cardooma aod Imphoblaatocua, ac 
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serDx tubercoloos etrictcres of the iatestioe as 

fcCowi “A stricture foUoving a firr&e Dkzr mav 

be annolar and ahifle, or as hi Hofmebters case, 
mohlple, for be foond lo dog sir t am e s in > $ 
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aad pletsa. These latter fimfingi, in the 
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ffbroosb open to doubt. 


the boweJL Satfcr> most be foQowtil by sche 
antHoetic oediatdQa to prevent remmeo oi 
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THE ACCELERATION OF CIRCU- 
LATION BY OPERATR^ 
IV'IEASURES 

F rom the dawn of surgical practice, 
operators have striven to control the 
circulation of the blood Hemorrhage, 
the fear of the primitive surgeon, remains for 
many operators the most dangerous operative 
comphcation Surgical progress has ever fol- 
lowed improvement in haemostasis The mark 
of the skilled surgeon hes m his control of 
haemorrhage In recent years, for example, 
with the mtroduction of electrical methods 
for the bloodless division of tissues, we find 
Cushmg recallmg patients havmg tj^es of 
vascular tumors of the bram that formerly 
he had abandoned as moperable And with 
improved vascular control, even the general 
mortahty for operations upon the bram has 
markedly fallen For centimes surgeons have 
been so beset by the difficulties m stoppmg 
bleedmg, of slowing and arresting the circula- 
tion, that httle thought has been given meth- 
ods that hasten the flow of blood through the 
vessels Indeed, to suggest an operation to 
speed the flow of blood would have seemed a 


gruesome jest We slow or arrest the blood 
current by hgatures, bands, coagulants, wir- 
mg, or restore a normal circulation by vascu- 
lar suture, or by dilating contracted vessek 
through division of the sympathetic nervm 
supply, but operation to speed the blood 
through imdilated vessels is a new problem 
which now is presented for consideration 
By sufliaently acceleratmg the flow of 
blood, a small or narrowed vessel may func- 
tion as one of greater diameter, a stenosed 
channel or opemng may be made competent, 
a regurgitation of blood antidoted, a vascular 
leak overcome Thus, a means suggests itself 
for rehef from the chrome mvahdism of a 
stenotic mitral valve or a congemtal narrow- 
ing of the pulmonary artery But other pos- 
sible benefits crowd for consideration By 
speedmg the blood through chrome inflam- 
matory areas as those of tuberculosis, benefi- 
cial tissue reactions may be stimulated Al- 
though mcreased vascular flow renders the 
vessel more effiaent, it causes an amazmg 
reduction m the stram to which the wall of 
the vessel is subjected This is a paradox 
known to all hydrauhe engmeers, for the wall 
pressure sustained by a blood vessel is m- 
versely as the rate of flow of the hquid through 
the vessel Slow the current through an 
artery, or an aneurism, and the wall or burst- 
mg pressure mcreases Hasten the flow of 
blood through an aneurism and the pressure 
upon the sac falls, the burstmg effect is 
negatived, the sac tends to collapse, and 
pressure upon adjacent structures is rdieved 
Smee 1925, when the first operation of this 
type gave a patient with a large thoradc 
aneurism rehef from intense pain and abihty 
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to nsome wotk oenty 50 operalkmi of this 
charscter have beai done for tbondc *aeu 
ri*m — with cTvieocB that it b the most <& 
dcQt me«urB jet devbed for ItaccadWe 
aunmnift. Bj speeding the blood throogfa 
the aorta tiu systolk pressure UBs an gtn*! 
pains also may be relieved and on iocapad 
tated hypertenthre patient quy be able to 
resume work. Ooe patient wbo had been cots' 
hned to bed for 18 months by an efiort angina 
has been doing hb rtwtlne work completely 
nUered for the a years dace the operation. 

How may the drcolatloa be speeded* Ob- 
vloQsly by Inaeailng the otitpot of the heart 
oc by ^tittifniihlng or dimlnating peripheral 
tesbtaoce. Piactitally by turning the arterial 
blood with its Ugh pressore Into a vem of 
low or DtgariTe pressore, both ends may be 
attained. t\'lth the drop In resbuncs the 
Ytlodty of the blood in the artery Inmases. 
By the oon rapid letnra of blood, the heart 
fills la shorter time, and the effideocy of thb 
organ, wfakh accorcSog to Its well known law 
<}epc&ds open the fUTtng of the turidea, b 
inaeased To be effectiTc, the blood most 
Iq the direction of the oorcoal venoua 
canent and not aonaa or against it An end 
tcHOd anastomosb lo the ifirectKo of vaacular 
Qov it ^ lateral or slde-tCHsidQ 

uiastQiaoib Inlerierei with the venous dr 


heart and the polmoDary drtnhdoD an h- 
creased vet a great fiB In the genoal s^itoGc 
preaaum has been prodoced Tbehesrttm 
beat slower yet its outpot b baeasah TV 
respiratory rate also may fa^ froa the dnbh 
niyg ecatioo eft part of the blood la tltt hap 
In a patient with pohocDary toherailisb 
the average reduction was xo rtsffndoeB t 
minute after tb* opcralkm a mtiiig of orer 
14/100 inipfratiota and espfratioiB every 14 
hours. 

A n»(fiiicalx>n of thb type of t g erari o n 
offers a more effective raetb^ of treating tk 
daogertna bitiacrudal aneutisma wbth. sfbi 
a period of temporary im pfove mcBt foUnrint 
the ligatioQ of the bitcroal artery tod to 
Inatasc in sixe and cauK death By anasto- 
mosing the tephalic end of ths ccnnnaa 
carotid or iatenial carotid on the ddc of tU 
aimiriBD with the can£ac esd of the deep 
fugulir vda, the poafbOity cd prodadBg tad 
a leak of blood from the aneurism sa to ksi 
to cidiapee of tbe sac b apparent. 

These anastcKootlc operalloos which b- 
Ocas'* the (low of arterial blood with a rt- 
dnetioa m systolic pressure may be done with 
a km mentality and apparent!) williMit the 
nme danger of cerebral degeociatioei of * 
simple bgatioD of the common carotid- They 
seem lo d ese rve further trial in treatmect d 


coUtkin and fa hannfuL The Dpe of t^pen 
twa thus fsr used has consisted of the diviamo 
of the owixDcm carotid artoy and deep jagQl« 
vein in. the neck and an cod'tO'«d a oa s t o - 
of the cardiac ends of the veaaeia, the 
peripheral ends being ligated As the Wood 
the carorid with lu high ptessare and 
Ttlodtytttm the veia with iuslfltt‘»b 
Drtwreflow the >-ein partially coGapses from 
1 * 

bamrf vdodtr Tbemirfbn^ 
^I«rt to the The OBtjet of tho 


isanxaefbfe saeurUma, maGgnant hypertot 
lioa, ateoodc leaioas of the heart a^ great 
vesstfa and perhaps other tamifitiooB In wkkh 
the effects of increase in arterial flow are 
desirable. W Wawi BAacoCt 

CANCER RESEARCH IN THE 
ARGENTINE 

“V I THILE in Boesoa Aires recmtly the 
y y writer vbfled tlw Inatitnte of Es 
perimental lledkine for tbe Stodj 
and Treatment of Cancer which b TTxte 
Uloed by tbe gov a nment and fa ooe of the 
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best eqiupped and most active of its kmd m 
tbe -svorld In its cheerful bttle hospital of one 
hundred beds and its out patient department, 
aided by excellent laboratories and an ade- 
quate eqmpment for the use of X-raj's and 
radium, have been treated and studied some 
39,000 cases of mahgnant growths dunng the 
past 10 years The institution is conducted by 
Dr A H Roffo, an enthusiastic and thorough- 
ly saentific investigator, nhose volummous 
writings have appeared almost exclusively in 
the Spanish, German, and other foreign jour- 
nals, and hence apparently have failed in this 
countr)’^ to attract the attention they deserve 
Dr Roffo, like most but not all investi- 
gators, does not beheve m the parasitic ongm 
of mahgnant growths, but regards them as a 
mamfestation of abnormal local cell activity 
He asserts that normally cells receive nounsh- 
ment by osmosis through their membranes, 
the permeabihty of which is regulated by the 
amount of cholesterol m the system and espe- 
aally in the adjacent tissues — too much 
cholesterol leads to too much cell growth and 
this may lead to cancer The proper amount of 
cholesterol is mamtained by certam organs 
and vanes in different parts of the body and 
under different conditions For mstance, in 
the embryo and m the growmg mdividual it is 
greater than m the adult, the skm of the face 
as a whole contams three or four tunes as much 
as that of the abdomen, while the nose has 
73 per cent more than the forehead This 
distnbution of cholesterol corresponds strik- 
ingly with the fact that g8 per cent of skin 
cancers occur on the face, and that the nose is 
the most frequent seat 
From these and many other considerations. 
Dr Roffo beheves that cancer (used in its 
broader sense to include all types of mahgnan- 
aes and lesions) is mtimately assoaated with 
cholesterol, and he seems to have been able to 
demonstrate expenmentaUy and b} chmcal 


observation that a superabundance exists not 
onty m the tumors themselves and their sur- 
rounding tissues, but also in the so called pre- 
cancerous conditions Although his extensive 
studies are not yet complete, he hopes to be 
able to evolve from them a method for deter- 
mining the susceptibihty of mdixnduals to 
cancer and perhaps a means of diagnosing its 
presence 

An interestmg fact derived from his investi- 
gations is that the amount of cholesterol in the 
skin IS greatly increased by exposure to ultra- 
nolet rays, which he thmks accounts for the 
superabundance of that substance and the 
greater frequency of cutaneous cancer in the 
exposed regions of the body, such as the face 
He thinks it is espeaally significant that the 
upper part of the forehead, where it is pro- 
tected by the hat and the hair, is relatively 
exempt 

Another mteresting observation is that the 
X-raj’’ and radium, when used locally and in 
proper dosage, have a marked tendency to 
dimmish the amount of cholesterol m the 
tissues, and this, he thinks, explains their 
curative effect He also accounts for the 
maJajse, so frequently following excessive 
radiation, by the consequent diminution of 
cholesterol in the system resulting in slowing 
up of cell metabohsm With this also is com- 
bined a disturbance of the vegetative nervous 
system, which requires a certain balance of 
the lipoids for its proper acti\nties 

Another alhed hne of research has led to the 
study of chlorophyl, the colonng matter of 
plants, which protects them from the actmic 
rays of the sun The pigmentation of the 
skm m man serves a similar purpose and 
may help to explam the comparative absence 
of cutaneous cancer m the colored races Dr 
Roffo IS expenmentmg with chlorophyl to see 
if it can be utilized m some way to reduce the 
superabundance of cholesterol in the tissues of 
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thoBC fredapoted to, or already affected with, 
cancsT 

If aD 0 accepU Dr Roffo'i tbeory U foQowt 
that OK iboold be able to preveot the occur 
rence of career ia pretfijpoaed IzKthddoala or 
perhaps eSea ita rare wheo already prewat, 
by redadog the anntmt of dulesteroi ia the 
ajaloii throogb appropriate feeeflog He haa 
done Uii> in anlmih, a mzmber of white rata 
hefng divided into two croups, one of iridefa 
wij fed OQ a fatty diet, wbDe the other was 
depdred of fata entirely Both groups were 
then iooailated with malignant tumori, which 
failed to drvefaip in the fat free aeries, bat 


lurariably <£d ao fa the othetx. IT a tonar 
was already p re w nt It often (Ssappmed. 

Althoogh ft b dangeroos to reuoe tna 
■ntmit7i to >Ti«n ttererthcieas aoch u a^atf- 
ment k taSdeatly aaggcstfvQ to wtrrut the 
trial of the method is tniinsTB, Thkh Di 
Roffo is at presort ddog, with what he tepidi 

as encooragfog resalta. 

Whether oofl agrees with Dr fioffo ot tat, 
and maar wQl remafn ancon vinoed, it most be 
ackmnrfedged that ho U doing eamot sad 
scientific wnric wUdi may lead to t wekaw 
increase io oar none too great knowledge of 
njaEgnancy Lroxiio Eeixiujl 





MASTER SURGEONS OF AMERICA 


JASPER HAEPENNY 

I N recording the death of Doctor Jasper Halpenny one more name is added 
to the distinguished hst of surgeons and great medical teachers who have 
passed on ffis death on December 19, 1930, was a great loss to Canadian 
medicme but particularly to the medical school and medical fratermty of ilam- 
toba 

Doctor Halpenny was bom m Listowel, Ontano, October 23, 1869, the son 
of Richard and Elizabeth Halpenny He moved with his parents to the Pro\Tnce 
of Manitoba m 1880 He taught school m Mamtoba m 18S9-1891 He attended 
Mamtoba Umversity graduatmg in Arts and later received the degree of IM A 
He took his medical course m Mamtoba Medical College, and m 1900 Jdamtoba 
Umversity conferred upon him the degrees of M D and C M 

For four years foUowmg graduation he was medical supermtendent of the 
Winmpeg General Hospital He was then appomted to the teachmg staff of the 
department of surgery of the medical faculty of the Umversitj’’ of Mamtoba and 
contmued actively m this capaaty In 1919, he was appomted professor of 
surgery and director of the department of surgery, a position he filled with 
great distmction until his voluntary retirement on account of fll health m 1927 
Dunng all these years he earned on a very busy practice m general surgerj’^ m the 
aty of Wffnmpeg and for many years was chief of surger}' m the Winmpeg General 
Hospital 

Doctor Halpenny was keenly mterested m medical research, particularly m 
surgeal problems, leadmg the way for his students and confreres He was never 
so happy as when workmg with his internes on chmeal problems and his untmng 
energy and enthusiasm was always a great stimulus to them He was responsible 
for the estabhshment of an experimental laboratory m the Aledical CoUege where, 
under his wise gmdance, many young surgeons had an opportumty to do surgical 
work on dogs 

In 1909, he was appomted government delegate to the International ^Medical 
Congress m Budapest, Austria, where he read an exhaustive paper on “The 
Symptoms, Pathologj^ and Treatment of Typhoid Spme ” On that occasion he 
was presented at the Austnan Court, 
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Doctor Halpenny % ictivlties irtro Dot confined to metEdae tknc. He took 
a very active mtemt In the aoail and publk welfare of the community and for 
many year* waa a member of the Indoatnal Buraia of Winnipeg. He took a 
keen Intereat and was pertly rcqx>QaIble for the establlihmeat of pcikxfic mnfical 
examlnationa of the adaxfi children of the public Khoolt of the city of \V'lBi[ipet 
He U ^omt author with bn wife of Horn ta bt BtaUfty a book which U atiH ns^ in 
the publk achoola of this province aa the text in hygfeoe. 

In addition to his bo^tal and teaching appointmenta, be from tune to time 
held many important offices auch aa president of the hlanitoha Medical Aao- 
dadon, preddent of the Winnipeg Mcdiod Sodety member of the Unirenity 
Coundl of ilanltoba, mfrmhrr of the Coanefl of the Faculty of Medicine. He 
was one of the fournleri of the American CoDegt of Surgeons, and for a time 
served on the Board of Regents of the College and was later appomted vice 
president. 

In rellgk^ ^ ^ hfethodlst, independent In politics, a member of the Ma 

aonk Fraternity in all of which he took an active hitereit. 

One might ealogixe at length Us penonal chaiactcristica which woe those 
of a man of firm ccmvlctioas and boundlesa aiergy which was ippEed chkfly to 
bis prafeMkaal work, psirtlcalariy meahcml teaching The Modests always came 
first and be was their loyal friend. 

He Tn.irUf TJTKan BroTu Ireland who waa respemriUe for his happy dome stic 
life. She with three aooa remain to nsoom hia death. OoacMrui S. FAEaim 
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RE^TEWS OF NEW BOOKS 


T he second half of the sixth \ olume of Veit’s 
Handbucli dcr Gyiiff/fHogie’ covers thechmcal as- 
pects of uterine tumors, bang therefore a com- 
panion volume to the first half of volume vi which 
dealt with the laboratory and microscopic studies 
of uteiine neoplasms Peham has wntten the sec- 
tion on mjomata exclusive of radiation therap} 
Esch has wntten the same for sarcomata, the sec- 
tions on the radiation therapj of both tv’pes of 
tumors bemg done by Martius These sections ate 
all complete, well illustrated, and contain careful 
compilations of the world’s statistics 

The section on the treatment of carcmoma of the 
uterus IS 400 pages long and is probablj the most 
complete text on the subject a\ ailahle todav It is 
wntten by Pankow who has gathered together aU 
the world literature on both the operativ e and the 
radiation therapj The portion dealmg with the 
operative form of therapv contains a detailed de- 
scnption of each accepted type of operation, to- 
gether with a companson of all of the pubhshed 
statistics, there are also splendid illustrations of 
each type of operation, manj of which are in 
color 

The section on radiation therapj is most note- 
worthy Here is descnbed ev er> recognized type of 
radiation therapy the world over together with a 
companson of pubhshed statistics and of the end- 
results obtained A most complete and extensive 
bibhography of the world Uterature makes this 
volume a complete reference work of the subject of 
therapv of caranoma of the uterus To the chmaan, 
the research worker, and the radiologist this work 
vnll stand out as the most usable and most complete 
work on the subject of caranoma of the uterus It 
must therefore be highly recommended 

Ralph A Reis 

' I 'HE author, James G Poe, a teacher of anss 
thetics for 16 years, has compiled a didactic 
manual’ on general anaesthesia for the use of medical 
and dental students mtemes, and general practi- 
tioners The chapters cover the usual range of 
subjects discussed m the more comprehensiv e books 
on an-EsthePcs Evpbat directions are giv en for the 
administration of the different anaesthePc agents, 

‘ V EH 5 Haxdbcch deb GtXAEOlocn:. Editrd by Dr W StoccitI 
vol Tr 3d bslt — Die Keecte de* TJteicv-Tduoies Edited by P 
Eich, H MatUoj O Pantow H. v Pehim, L. ScbOnhoU. Mnnicb 
J F Bcgmatm, 1931 

* ilODOtN GEJTElAt AXESTHtSlA A PiACTICAL HaJJDBOOK B> 
J^mei G Pot, M D 2d ed rev and enl Philadelphia F A, Davw 
Company, 1933 


and the signs of anssthesia are graphicallv charted 
A chapter is dev oted to the non-v olatile anssthetics 
— av ertin, sodium amy tal, and pemocton The final 
chapter is giv en to local anaisthesia including spinal 
anaisthesia The ty^pographical appearance and the 
general makeup of the volume is a credit to the 
publishers Isabella C HEPm 


AT the time of his death Dr Enox was engaged 
m the preparation of a new edition of his text- 
book ’ The sections dealing with X-ray therapj 
were in a fairly advanced stage of preparation The 
subject matter of some of the chapters had been 
exhaustively dealt with by Dr Knox, but in others 
the revusion had not reached an advanced stage and 
in some there were complete gaps m the work. Bv 
collaboration with Dr X S Finzi and the help of 
Mrs Knox (Alice \ ance Klnox, M B , B Ch ), Dr 
Levitt has edited the finished chapters, suppbed 
the missmg porbons of the uncompleted ones, and 
suppbed new chapters to round out the work into a 
very commendable and rebable textbook on X-rav 
therapeubcs The balance has been held between 
the claims of the more conservabve therapists and 
the intensiv e methods of what might be called the 
newer school 

The work, therefore, represents a very fair esb- 
mate of the present field of X-ray therapy , not onlv^ 
for mabgnant disease, but for the numerous non- 
mahgnant diseases m which roentgen therapy is 
mdicated There are chapters on carcmoma and 
sarcoma m general, then chapters on diseases of the 
various systems, skm, blood, lymphatics, chest, 
digesbv e tract, urogemtal tract, diseases of the pel- 
vuc organs m the female, nerv ous diseases, thyroid 
and thymus affecbons, and diseases of the bones 
and jomts In the Appendix, a chapter is dev oted 
to the recommendabons of the intemabonal com- 
mittee concerning roentgen therapv 

As should be the case in a textbook of this kind, 
about half of the work is devoted to technical and 
physical considerabons, parbcularly those relatmg 
to the possibilitv of accurately measurmg the in- 
adent dosage and the depth dosage dehvered to the 
parts under treatment The mtemabonal r umt has 
been adopted, and carefully correlated with the uni t 
skin dose, which at the tune of Dr Knox’s death was 
the accepted umt of dose measurement The r umt 


H -R’v „ R-R-C-P (Lond,), VUXj;, 

MJECP {Lend.) D il R E.(Camb ) Vew V'ort The Vlj r-nBl.r, 
CocopGuy 1933 
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rehtM to pb^tlal meunttnKst, wbpw tbe o^t 
lUn doM b t meonrgpent cj the bljV3<W»l effect. 
Xloch crldeuce ol & btolo|ktl clsanctiT ■ uf f o rte 
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Htrw factor or ume of the ncBadoae, 

b Ttry imporUiit, eod rtodns the prohlcm math 
more compBceted. In fact, a fUteoxst of doeafo. 


without an accoTata record of the that «f 
tbe treatmenta, b worthlaa. 

The vorl b a Tahtable one. and kei the adrtntMc 
that it b la Bntlhh, aranahie to ATarrVai niWe- 
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bdnx fa) a fordm tonfoc. That b aal seed kc 
wide dbModMaon of the kunledfo cf Frefeh 
e drnl B bltJ c d and mei aiaj ed deep theciOT ke tt a 
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oimbent upon the profession adequate prepara- 
tion to meet this unfortunate situation 
The College has taken cognizance of this situa- 
tion and a s>Tnposium on fractures at the Jefferson 
Hotel at 2 30 Wednesday afternoon has been 
prepared as an important phase of this Clinical 
Congress Fractures of mdividual bones •nill be 
discussed from the standpomts of diagnosis and 
treatment by members of the Committee on 
Fractures and other leaders in this field The 
educational value of this s\Tiiposium will be meas- 
ured by Its subsequent effect m the dimmution of 
the penod of disabihtj and the mcrease in the 
completeness of restoration of function of those 
who suffer from fractures 

syirpositm teaching of surgerv and the 
siirgical specialties 

Behermg that an excellent opportumU exists 
to arn\e at a plan for the teaching of surger} 
which will be possible and satisfactor)-, a commit- 
tee has been appomted by the Amencan College 
of Surgeons to study undergraduate, graduate, and 
postgraduate teacbmg of surgery and the surgical 
speaalties The members of the committee are 
Dr Fred C Zapffe, chairman. Dr ElhottC Cut- 
ler, Dr Irvmg S Cutter, Dr George J Heuer, 
Dr Alexander R Munroe, and Dr Allen O 
Rffiipple 

A number of emment teachers and chmaans of 
the United States and Canada have been asked 
to partiapate in a sjunposium on the subject to be 
presented on Wednesday afternoon at z 00 at the 
Jefferson HoteL Meanwhile, the committee is 
sohatmg the opimons of chiefs or heads of surgical 
departments m the undergraduate, graduate, and 
postgraduate medical schools Based on these 
opuuons, there vnU be formulated for considera- 
tion an outhne of approved courses m surgerj and 
the speaalpes that may be used m bulldmg 
courses m mdividual schools 

This is not an effort to standardize the teachmg 
of surgery or the speaalties The reports wdl 
emphasize vhat the teachers of these subjects be- 
he\e to be the best means of impartmg funda- 
mental pnnaples, and of lajnng a sound founda- 
Uon for future development. It is the underlying 
desire to amve at the best and most effectir'e 
training of the surgeon and the speaahst of the 
future 

SYMPOSIUM INDTJSTEIAI. MEDlCIXE AND 

traumatic shegery 

The care of the mjured man ranks m importance 
mth the care of those nho are disabled through 
disease Safet> measures for the pre\ ention of m- 


jur}'" ha\ e been mdel\ adopted bj mdusm , but 
adequate organization for the care of those who 
do become dl or injured has not been promded m 
all industnes The College has conducted mi esti- 
gations and sun el’s m large areas of the United 
States to ascertam present medical conditions m 
industry and to mform emploiers of adequate 
methods Some of the results of these sun-eis 
will be presented by the mi'esUgators at this 
symposium at a 30 Fndaj afternoon in the ball- 
room of the Jefferson Hotel, under the auspices 
of the Board on Industrial Medicme and Trau- 
matic Surgery', of which Dr FredencA Besley is 
chairman Other subjects of importance in indus- 
trial medicme and traumatic surgery' m mdustry 
and m the non-mdustiial world will be mcluded 

ANNUAL meeting 

The annual meetmg of the College will conv'ene 
m the ballroom of the Jefferson Hotel at i 30 
o’clock, Thursday afternoon The routine reports 
of the actimties will be briefly' summarized by the 
adimmstratir'e personnel of the College. The 
Director-General will speak of the progress of new 
actinUes, among them (i) The study of facihties 
for the treatment of cancer, based on information 
secured through personal sun'eys The Amencan 
College of Surgeons has taken the stand that the 
best means immediately ar'ailable to unpror e the 
care of cancer cases, and to reduce the excessix'e 
cancer mortahty , is through the organization of 
cancer diagnostic dimes m already existmg hos- 
pitals and other approred institutional dimes 
where cancer can be specially treated (2) Indus- 
trial medicme and traumatic surgery', results of 
personal sun eys to deterrmne faahties available 
for the care of the ill and injured m mdustry', co- 
operation of the College with industries m formu- 
latmg plans for the care of employes 

COMMUNITY HEALTH MEETING 

For several years the College has presented 
personal health talks at a large number of com- 
mumty meetings, held pnnapally' m aUes of from 
100,000 to 300,000 inhabitants These gathermgs 
have been popular with the lay pubhc 

Such a commumty' health meeUng is planned 
for 8 o’dock, Wednesday evenmg, m the gym- 
nasium of St Louis Umversity The program "wQI 
appeal to the pubhc. It will deal with mtimate 
personal health topics, presented m short, ilius- 
trated talks by eight speoahsts selected from the 
medical teachmg centers of the continent, supple- 
mented by motion pictures Such programs hav e 
been built up by the College during the last twehe 
y ears in a manner to mterest the pubhc m personal 
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b«Jth problmj c»p«iiJ|y tj they pwuin lo 
prcvnuhle uid amble rii ^n^ It n the par 
pc*e ol the College to Interetl the public la the 
lorriamrpul priadplet ol tdeatibc metfidae 

arOCATUMAL AJfD »CIDrTmC txmBTTW 
Dcperttocntal icUvtiic* d the Collem will be 
demonitrued by meeu oI A terlet o? exUbiti 
pkccd on the tueran lae floor adject to bttd 
qtairter*. Tboe Indode by the Ctto- 

nrittec on Fracture*, with Dr Chark* L. Scudder 
Boatoo, duurmtn ta tUettdaux for coniolutiQti 
on the omnlatiim of fra^ore wo^ Commltice 
on tbe TrefitToeat of hfabgnaat ChKoeea, Dr 
Robert B GreeDough, Boaion, i 4 a(rm«f> Rcgt»- 
^ ri Booe SarcDCBL Dt DaHa* B Pbefflliter 
Chfeago^chalmiao Board <m Medicai hfodon 
Pfctme rTbn*, Dr J Dentky Sqoicr, New York, 
chalrottB lodoitrU M^illdae aaa Traomatk 
Sur ger y Dr Frederic A. Baley Waokegan 
njti^i, chiinaao Cancer CUak Organizatkn lo 
charge of Dr Bowman C Crowell, a**odate 
director of the CoUwe HorohjJ Suadanlleatiao 
In charge of Dr LUicoin} T kfacFacbem, *«>- 
date director of the College Departroeot of 
liiovy Reaeaith. 

noamAX ru^uimuTwut cowmaiecB 
For the fifteenth anneal hoipital Bjnrierdua- 
tlen coofaencB of the CoOck aa iatereitiDf 
pr^vun of paper*, round uiue ccc/ernct* and 
practical demonttratloiu dealtna «Ub taaBr of 
prohiemi reiited to tbe bo«pf taJ atandardla 
tkm pTOgiam of the College hu bees prepared 
Tbe ctxinnnoe open* oq klooday mornlBg *t 9 yo 
0 clodt In tbe balhtswj of tbe Jefler** fiot^ 
On Tueoday niondiig aftereoan and ei'cnliig 
irMimw wIU be hekl tn the Tattle AfeiDonaJ 
Aodkoetum dirertly acro»* Locust Street frooi the 
botch Tbe seasKCs on Wedoeoday morxiDf and 
aftmiooo mill be l^d in tbe aaine Aadhcrhiin. 
On Tbtuiday a •ena of wactkal deraonatiatlon* 
win be given In ctrula of tbe St. Loeii bospftal*. 
Tlje pTT*rim foe thl* annual conference ha* 
sped3ly ptanied to foterest wrgeoos, boo- 
pJtal trastee*. evecaiWe*, none*, etc^ ^ tbe 
Colfcacc etend* oa fnvftatte to attend tU? cal' 
fejeoce to aU pcr»oo* interested In th* hospital 
ixmciCAi. ntx trarstnox 
Thinugboot the week medical niotRa PiSll2 
cx-TbShiwoDd and sflent, wffl be exh^ed 
Sat^sSirHcfri. 

featore* o/IiMcrat,bM^ 
■with popular acceptance in pievioo* year*, and a 

be shown this >-e« 


dsPOTTAirr mccmaio 

The Board of Regent* is ktoiI 

fnndaiDentaJ probkms of poUcr Tith the 
tatka of arriving at cardodocs opaa vhU ken 
make definite proaoutKcmcnlJ. The (Si a MPcai 
Ineoive problem* to which the CcflegEhudcrotfil 
tcrlou* study daring the put (ew yean, nng 
tbon indattiial meoiclac and (laumalic aupej 
and the seraol base* of can finmtk c. 
ardmlUlt amsiltto* 0/ the cofleg* irtpiks 

definite information 00 thlinh^ect b pa«b( ipcB 
candidates for feQovsUp. 

BTATi Airo yiovocau. metn m enmonm 
A raetllng of the Slate and PrOTrtaail Estt»- 
thw Cota min re* with of&dal* ^ the College ha 
been caDed for itno o clock Werfnesdsy roocafal 
at the Jtfferioo Hoiei, These jneetlnp »« » 
■ finnalW loj tl^ ptirpc*e rih t* trrfng igtajmdcO 

00 which may be bunl the idaeWT cf tbe Ccfie|c 

(or It* Rctici^ meetingt and the deslnhle frap- 
ing cf state* and prorlnce*. 

TSOWBIU. JMBIWIJtW 
An cnenehiT technical and edoeational 
irml^ {ha af kD A D BsD** 

gcaenl aaniger cf the Cibbal Coagrei ^ 
oeeiflsy the Ciy*tal and Imy itceos w 
of the enrstannae fioor at tw tdlcnoe Bata 
This eahlbltion wQl tyti A turgial bstmo^i 
and apparatus of all kirai*, hospital, lahaata^ 
\ ray and other <fl«y>4Tafar and iherafewc 
equipment, medical bo^j, pharzoocratical*, etc. 
A vail to the tif.hnL-«i euuUtioo wffl 
many suggestion! for improving the cnTbcmami 


6 rutgeoe, 

therapeuoc and mechanic inoovatiocEt. 

nKADQPAXnU 

General besdqoarten for the CEnfcal Ccofrm 
win be mUbifahd at tbe Jefferwn Hotei j ttt h 
•nd Locust itreeti, where tbe balling Crjaul 
and Ivory ro om* arid foyers adjaccot thereto cd 
the meznanlne and secora fioora have been re- 
eerved for the eiduafvo ose of the Coogie* fc*" 
scientific meeting*, confemsms, rq^stratloo and 
ticket bureaus, kuDetb board*, oiecotiv* offios, 
sdentific and tedmlod exhflj ticQs, etc. The hsO- 
room of the Sutler Hotel at Wa*hingtoa and 9th 
smeUj will be ntfUml daily for film eifilhJtBo* 
and *aenlific on Tuesday and Thondsy 

evening*- 

AnvAJtd aaouraATHar 
Attendance at tbe St. Looi* will be 

limited to a n amber that can b« ccanfortshfr 
accMMWxUted at tbe — the limit of atleiut 
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ance being based upon the result of a sur\ ey of the 
amphitheaters, operatmg rooms and laboratones 
m the hospitals and medical schools to determme 
their capaat} for accommodating cnsitors It -mil 
be necessarj , therefore, for those rrho wish to 
attend the Qmical Congress in St Louis to regis- 
ter m ad\’ance 

Attendance at all clmics and demonstrations 
iviU be controlled by means of speaal clmic tick- 
ets, which plan pro\ades an effiaent means for the 
distnbution of the cnsiUng surgeons among the 
several dimes and msures agamst ov^ercrow dmg, 
as the number of tickets issued for any dmic will 
be hmited to the capacity of the room m which 
that dmic wfll be giv'en 

A registration fee of S5 oo is required of each 
surgeon attendmg the annual Climcal Congress, 
such fees providing the funds with which to meet 
the expenses of the meeUng To each surgeon 
registering m advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card, which is 
non-transferable, must be presented m order to 
secure dime tickets and admission to the eve- 
nmg meetmgs 

REDUCED RAILWAY FARES 

The radwajs of the Umted States and Canada 
have authorized reduced fares on account of the 
St Louis session of the Climcal Congress so that 
the total fare for the round tnp wiU be one and 
one-half the ordmarj first-class one-way fare To 
take advantage of the reduced rates it is neces- 
sary to pay the full one-way fare to St Louis, 
procuring from the ticket agent when purchasmg 
ticket, a “convention certificate,” which certifi- 
cate is to be presented at headquarters for the 
signature of the general manager of the Chmcal 
Congress and the vise of a spiecial agent of the 
railwaj’s Upon presentation of a vised certificate 
to the ticket agent m St Louis not later than 
October 25, a ticket for the return journey by 
the same route as trav'eled to St Louis may be 
purchased at one-half the one-waj fare 

In the eastern, central, and southern states and 
eastern provinces of Canada tickets may be pur- 
chased between October 14 and 20, m other sec- 
tions of the Umted States and Canada at earher 
dates The return journey must be completed 
withm thirty daj-s from date of sale of ticket to 
St. Louis 

The reduction m fares does not apply to Pull- 
man fares nor to extra fares charged for passage 
on certam trains Local railroad ticket agents will 
supplv detailed information with regard to dates 


ST LOUIS HOTELS AyT) THEIR RATES 


Amencan, Market and Seventh Sts 
Amencan Anne.x, ^larket and Snth Sts 
Chase, Lindell Blvd at Forest Park 
Clandge, Locust and Eighteenth Sts 
Congress, Union Blvd and Pershing Ave 
Coronado, Lindell Blvd- and Spring Ave 
Fairmont, Jlarj land and Euchd Av es 
Forest Park, W Pine Blv d and Euchd 
Gatesworth, Umon and Lindell Blv ds 
Jefferson, Twelfth Blv d and Locust St 
Kings- Waj , Kingshighwav and 'U' Pme 
Robert E Lee, Eighteenth and Pme Sts 
Lennoi, Ninth and W ashington Av e 
Majestic, Elev enth and Pme Sts 
ilark Twam, Eighth and Pme Sts 
Marquette, Eighteenth and ashmgton 
Maryland, Nmth and Pme Sts 
Majdair, Eighth and St- Charles Sts 
Melbourne, Grand Av e. and Lmdell 
Missoun, Locust and Elev enth Sts 
Park Plaza, Kmgshighwaj at ilarjland 
Roosevelt, Dehnar and Euchd Ave 
Senate, Union Blv d and Pershmg Av e 
Staffer, Ninth and Washmgton Sts 
Warwick, Fifteenth and Looist Sts 


llinimum rates 
with bath 


Single 

Double 

Si 

50 

$2 

50 

I 

50 

2 

50 

3 

OO 

5 

OO 

2 

00 

3 

00 

3 

00 

4 

OO 

3 

00 

4 

50 

2 

50 

3 

50 

2 

50 

4 

00 

3 

00 

4 

50 

3 

00 

4 

00 

2 

00 

3 

OO 



3 

50 

3 

50 

S 

OO 

2 

00 

3 

OO 

2 

50 

4 

00 

2 

00 

3 

00 

2 

00 

3 

00 

3 

50 

S 

00 

2 

50 

4 

00 

2 

00 

3 

00 

4 

00 

S 

00 

2 

50 

4 

00 

3 

00 

4 

00 

4 

00 

6 

00 

2 

50 

4 

00 


of sale, rates, routes, etc Stop-ov'ers on both the 
gomg and return joumejs may be had within 
certam limits 

Full fare must be paid from startmg pomt to 
St Louis, and it is essential that a “conv'ention 
certificate” be obtamed from the agent from 
whom the ticket is purchased These certificates 
are to be signed by the general manager of the 
Chmcal Congress and vised by a speaal railroad 
agent at Climcal Congress headquarters on or 
before October 21 No reduction m railroad fares 
can be secured except m compliance with the 
regulations outimed and withm the dates spea- 
fied It IS important to note that the return tnp 
must be made by the same route as used m going 
to St. Louis, that the certificate must be vised 
at headquarters durmg the meetmg and return 
ticket purchased not later than October 25 

An exception to the above arrangement is to be 
noted m the case of piersons trav ehng from pomts 
m certam far western states and Bntish Colum- 
bia, who will be able to purchase round tnp sum- 
mer excursion tickets which wiU be on sale up to 
and mcludmg October 15 with a final return limit 
of October 31 The summer excursion fare is 
somewhat lower than the conv^ention fare men- 
tioned abov'e but is avmlable only m certam of 
the far western states and Bntish Columbia 
Tickets sold at summer excursion rates permit 
trav ehng to St Louis bv wav of a direct route and 
retummg bj wav of another direct route with 
liberal stop>-ov er pnvileges 
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PROGRAAI FOR EVENING JIECTINGS 

BAUjtooM Jcmiurt't Horn 
PrtddfnM Utrll g — JUtmJaf EmUf, S^ij 

loTDcatknL 

Addr«« of ndcotnQ! Etikti A. Okabah, AI D., St Losfa, CEaJna&n, Cmmlttee od Anufm^^ 
IctxodocUoa o< Fofdfs GocfU. 

AddrcM ol RetMiif Prakknt laUafCbki In Suiieiy AtixM B Kamatti, &LD CUafo. 
IiUuxanI Addrm eJ j BtJmxT Socna, U J) New York. 

The John B OaBon In Snrtery PQUn o( Sojfcty Su WniiiM L DtCcn7*rr 3^niin, 

FR-CiL IhihOn, Irdnnd. 

Tm^ay Etewing, 8,1 j 

BroiKhlectnRs ud lU Tmtakent by Lobectomy la Om Su^ Haxold Bxmnr MJ) SenFnidK> 
A Dbeoerion ot Son* Prindp^ Lum^wd la the Pitholocr Tiwtmeot of Enpyrn Thonck 
Joixra A. Dajtka, Now OrioiiM. 

Dlacosloai ErAxn A. Oubam, It T> oad Haut C BAXiAnr hLD St Leak. 

An Ejperiregml and Qlnlal Stodyof the Uaeof Rxflnm In the Bntin. LoTAi Davd, U-D naHIiX 
CtnuJi, UJ) Chlaio. 

Dbemrion Eunrr Satki, >(J) St Laah. 


fftJtttdwy Llj 

CyoKoio^eal Sympodami 

The Rsalu o( InoiflAtloD la the TreatiDeat of Foactkeel Dt^ae Bkedlat Tlotd E- 
UD rhOeddpUa 

lie DctectWa of CUnkaliy iBteat Caacet of the Certiz. ^uuamP GtAn*,U.B Bottca. 
rKeruediTn IL S. Ctom AID tad Ocokot Ozubou hLD St Lo«U 
Fracton Oratkn Fttcttra about the Qbow Pnettv D B'xuox hl-D BoatJXL 

IndnatrUl Xle<fldne and Tnoatatlc Surrety Faocuc A. Bmrr ti ri tranhetan, 


Tkwrrday EwuiMg Ljj 
Sympoahim oa ScTfery of the Larfe Bo»ef 

DiverticuIJlk 0 / the Laijo Bowel 'V cawoir C David UJ)^ Cbka«o 

The Hopefal Prs«aodto of Carcinoma of the Cnion. Fud tV Rabkim ILD RochaeUr Hbmejota. 
DI>niid~n nnXAED Baetutt UD u»d HAavrT S. XIcEat hIJ) St Look. 
SotDeOtaerratkeuaoAppentSdtk a Rerfew of Foot Thmaead Appeadectrenlea. J U.T Fimrr Jt, 
JJJD, Baldmora. 

Dla:iiwlnn JohvO Bowbk, UJ)^ PUUdalplila, and UAtvnxB C ugr oar UJ) St Look. 
i.A.mTTM rian. Sat OtoaHE Ltkthai, Ckkatu. K.C3 C \ O., FJLC-S., Loodoo, Enflaad. 
DiKoidon Uajcw O Sdcuo, U J> end Euii FnrHax, St Look. 


CmKofka — FrUoy &ntfa(, I ij 

laTOcadoti. The Ri P»~v Wiuiab Scauktt Bbbop of the Protestant Epkeope] Qiorch for the St 

Lefljli Dtoc*e. 

CoBferrinfofFeQcrashipe. 

rnnfentM of HoDoeary FeQowshlpe- 

PyQ^jnSlAddrm- The American CoDeje <d Sorieoas Twaaty 'i ears of Am birioo* Effort. J BaimxT 

n^» %*3af Thlaei in Phvslca. Roam Ajrnaawa IUuabax, rh-D LT-D ScD 
FeOows^ nbttcTN^fl BrUm Laboratory of Phyrica. and ChaJrmaa ef the ExecDtirs 

"< Tcd»,t,r 
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SYi^IPOSIUlM CANCER IS CURABLE 

Thursday, a 30 f m — Ballroom, Jefferson Hotel 

Robert B Geeenotigh, M D , Boston, Chairman, Committee on the Treatment of Malignant Diseases 


General subject of curabilitv of cancer 

William J Malo, M D , Rochester, ilinn 

General cases of e-> ear cures 

George W Celle, W D , Cle\ eland 
Joseph C Bloodgood, SI D , Baltimore 
Floyd E Reeve, M D , Philadelphia 
Dovald Guthrie, M D , Sayie, Pa 
Feavk H Lahey, M D , Boston 
Neil Johv SIaclean, SI D , Wmmpeg 
Homaed Caxnlng Taylor, SI D , New York 

Cancer of the CervLY, Uterus and Breast 
Feave \Y Ly'nch, si D , San Franasco 

Cancer of the Uterus 

Curtis F Burvam, SI D , Baltimore 
Lincol^i Dayhs, si D , Boston 
George Gray Ward, M J) , New York 

Cancer of the Peh-ic Organs 

William E Caldwell, M D , New York 

Cancer of the Breast 

W WaytvE Babcock, 51 D , Philadelphia 
J SI T Finney, SI D , Baltimore 
Stuart W Harrington, SI D Rochester, 
SImn 

Burton J Lee, SI D , New York 
Jonathan Wainwright, SI D , Scranton, Pa 


Cancer of the Stomach 

Dr Gatewood, Chicago 

Cancer of the Kidney , Bladder, Prostate 
J Bentley Squier, SI D , New York 
Hugh H Young, SI D , Baltimore 

Cancer of the Kidnev and Bladder 

Waltman Walters, SI D , Rochester, Slum 

Cancer of the Testes 

Frank Hinman, SI D , San Francisco 

Cancer of the Bladder, Prostate Testes 
Edward L Keyks, SI D , New York 

Slalignancy of Cerebral Tumors 

WiNCHELL SIcK. Craig, SI D , Rochester, 
Slum 

Tumors of the Central Nenmus System 

William Jason Mister, M D , Boston 

Cancer of the karyiiR 
Fielding O Lewts, SI D , Philadelphia 

Cancer of the Slouth, including Lip, Tongue, 
Cheek, Tonsils 

\ iLRAY P Blair SI D St Louis 
Ferris Smith, SI D , Grand Rapids 

Mabgnant Tumors of the Eye 

Jonas S Feledenyvald, SI D , Baltimore 

Cancer of the Skm 

Erwin P Zeisler, SI D , Chicago 


EAnENTNG MEETINGS— SECTION ON OPHTHALMOLOGY AND 

OTOL ARYNGOLO G Y 

Tuesday Eremng, 8 15 — Ballroom, Slatler Hotel 

Carl Barck, SI D , St Louis, Presidmg 
Highways and Bywai s m Ophthalmology^ Hans Barkan, SI D , San Francisco 
Changes in Ocular Refraction Edward Jackson, SI D , Denier, Colo 

Thursday Evening, 8 13 — Ballroom, Statlcr Hotel 
SIax a. Goldstein, SI D , St Louis, Presiding 

k^*^ Development of the Operative Treatment of Faaal Palsv Arthur B Duel, SI D , New 
Suppurabon of the Petrous Apex in Relationship to Slenmgitis Wells P Eagleton, SI D , Newark, 
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CO^^FERE^CE&-■SY^^POSU--PUBLTC 'MEimNO 


THE TtEATMEST OF ntACTtTtES 

H J JO PJ« — Jtgovu fltU 

Qw >Lur^ L. Sctmca. VI T) Bn»to« CWirtMk, Cd»- 
■itlt* w lie Tmiamit o( FrtrtKre*. 

TratiBHii q( Fnctvms pAcn. B. il«iaa> 
Kcr VI CTMcfi, 

Tmtiaeat of Fnctofc* of Fean br tb« BvncB EjOa- 
rioKVIftM. W Emu. Lo, VU). PtAKbMtk 
Fnmm of tlM Pdvfi Lum> Koujoi, llJIt Blnslbw- 
tarn I Atu 

The Cnrt EMt of Ptiriittl Titnpjr tn lb« TrottMU <4 
Frvtms. Cut Eat VInjuiT UD Kn \ori 
?uFc4ccksl Fnettun. Eucnrac L. EuAttnr VI D 
n&dtipVk 

7^ VUamBm of Drptemtd Tnftwm (f vfdt 

Brute BcmA*o C KAmioo, vi D Sm 

Frxodan. 

Tbt Tremomt of P cu l ttta Vterilu] Fneom of tb* 
TDote «hV BacEvud DUoatn of tbt AMMgtJmt 
Fi.vn D 0KX*m. VI D VUmw Off 

ol Cottp»*ad Frwmrm Oso»« V FonEk, 
M D PimlMTxE 


ITrfNarfoj « eoTJi 

iMeal of iW AoMrioa Cefliy of S m pwo ta UedkMi 
Uva.rk» Fl^axia R IfAXRm U D tititno* 
Qcsml, CUetfo 

PBreok ud tv orb of tVa CanaliM ob 

Oa^tOrkad re«<r«d«t« TckeVaqt of SwrycTy kad 
ibe V«(xn SfnmhVa Fccbuckk C Zirm. 
M-D- QiK^ Chunau. 

OaEiiniTiiTr TeveUat of ^trevy cad (bt Sar|rw«l 
O oacA«it»^ EujOTr C CrnjOL, U 0 lUmid 

Vlt«al8cb<Kl.BottPi 

GfadMloTMcteHof ’«rpf*l S»raaUa» 

CccBOXj UurtEVlX) Coroc6 Ute<TW)> U«dical 
C^rfkft Kni Yort 

PcatiradBUO Ttktkte* of SatffiT tb* Serial 9p* 

tbhm. AiiM <3 UBmx. Vl U < nfaaataa Vai 

m»*)7 CollW of Pby«aaM Trw V ert. 

IjceaBM of the smw* cod tW Spoa^ AuJtw** 

It VScmn, VI D DanrTwtT of AlbcUk. FrlMoafi 
mil ii^T Cened by IiMxa S f erne. VI l , Ixaa. 

fcW. ci««. 

at»A*» c. HAmair* M D Uah««^ of Cali 
taida Ucdteal SebenL. 3 m Fdmoi Suirn. C 
lUtTCT VI D YiteVidT«tyS<b«a«fV}«inc^ 
0 «t« U WA-Wfotw, U U Uii 

t mttr of vimoctott Vt«te»l Stewd, VliaB(«r«d» 


ivDcrrELu. vrcDicm. mcvuTic wimt 

F/i4*jt j6 yji ~BiCm» Jtfmm BM 
PiLKMC 4 Bnur VI T> CVoEbu, T^HAb* 
IfnlwtrW Vltdteteo ud Ttmadc BvWT FU'>cu3 
ILViurrr U D, CUcafo 
Nmal Sanwyt a Rtpert of Fte<fi««*»- t W Tsm»- 
KB VtD udV( N NnQcvi,VID CVfofk 
IntoWa te tie Unsj. A. L LocTOOCfc VU>,T«noB 
uicB^t oad OdwT Dnt DboMO. C 0. &un««cr(. 


>jt —SI iootr C;mo*B 

VJD JU*Y«V PmiiBst.Aa» 


CoTtef EfpVegrciteTiiiifij byiyAtem^Sap^ 
la tetendnl Practia. Firocucv K Sic t , 
Vf D. CktrtB*- ^ ,, 

Vfotbod J ETabattef Estest of It>idc> Em D- Ho 

Tiaaimtk Sm**7 IT. j VSHit»c**,MD,Tittm 
TtMa VUaoT b« Coov&atVM «f 

ijaldfMo PsEfl Istukv Catd* UoE laiBtlim mi 
PttdaJ**! Oiam. Mir* B. lU«*m, UD 
Ctecafa 

coiivroifrrv health vicetwo 

ir^anrf 
/ BsrruT 


Addnawaef ? 


I, VID 


Er. A U lkv«tTU4.A. OoBV. & 

S:Veot ef UnfirtM. ~i_-. 

TV* Arpefnaa Caiviw «d Sa n a u M - faAim»»dWg 
I jABLij T a V^A^Io^ VI T> jDfnrtw-GBW- 

Bnca Wooden of Vtetertea BCT*KA»CCa(>»ai>VfD 


lA m. 
VUicam T vtecEw***^ 


Tba Ibrateaib tf Vlabnl Sdraeo. Aim 
VI 0 ChucD 
CbcMoB \ cm tloMsl 
VI l> Cter*& 

VlotedM cf Dm rW* C V Cms. VI D OiBb y 
A CiuabU O^MM EvTjoB J Ltt VUX, K«* 

Ttrt 

Ttioi Am i« \ cm Back Pamr H EJ®t**t** VI D 

ttliy Are \oB MervoBo Aija» W AoB*»i Hu 
Biiittiii. VIm 

DocOotv Uoqifdia udPMkm* EoonoJotiT EUbH*i 
Ttno 

VlMiM ricterc AcM* 4ppoad>rt ik 


annual HObrrrAL standardization conference 


iiw. !rF-:rr-JI‘>^ J’J— "<«' 
juu.nto.-m.ui' 


Ajamref Hcapftab PAArma H. »U*Tra,llP 
CUcifo Dincm OeaBral, AtatrEaB Coftep of Sor- 

w^tuLtetABoed Boopkol u a Va-acal Edaeatba 
C«lot AitocB iUrA\ii,VL£) CVia^k 
DficMtak. IkmAct] vrwtoatc. VLD TonasB.^**- 
Tte QiBa«h< RafiCMtAlp cd mbactw to U* Wortate^ 
O llAiTo Acimi Vl D Twmio. 

Cim«j,MD CUcaco 
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lledical and Hospital Economics. DiXtEt Crosb\,SIJD , 
OaUand 

Discussion Fkrdiieic A Beslitv, M D , Waukegan, 111 - 
How the Hospital hlanagement and Medical Staff Can 
Ccmpemte in Reducing Mortality Rate of Appen- 
diabs Jobs O Boh-er, M J) , Pbiladelphia 
Divaission George Daiid SrsniAET, MJD , New York 
Oxygen Therapy m Hospitals, Equipment and Manage- 
ment WiLUAH Thaxhimer, M D , Chicago 
Discussion George W Crele, M J) , Cleveland. 

Merda), a oo-j oo — Ballroom, Jefferson Haiti 
Aleex B Kavvvxe, M D , Chicago, presid^ 

Pertinent Problems Afiectmg Hospitals and Their Solution 
— From a NaUon-Yide Sunej E. Muriel Ax's- 
COitBE, R N , St Louis 

Discussion W HAintiON Crawtord, Hattiesburg, Miss 
Eronomic Conditions Afiectmg Canadian Hospitals, How 
These kre Being Met Arthur J Swax-sos, Toronto 
Discussion Ross Millar, D , Ottawa. 

Co-operation of Hospital Boards and Hospital Executives 
with Medical Staffs m the Diagnosis and Treatment 
of Cancer Burtox J Lee, M D , New k ork 
Discussion. BowiiAN C Crowxll, M D , Chicago 
FoUow-Up and Study of End Results as Carned on b) the 
Maio Clmic Alered W Adson, M D , Rochester 
Discussion Pmup H Kreuscher, M D , Chicago 
Fusing the Tnnie \ 5 ewpoints on Nursing — Doctors’, 
Nurses’ and Hospital Eiecutiies’ ilARt M Roberts, 
R N , New York 

Discussion Doxald Gcthrit, JI D , Sayre, Pa 
Basic Standards for Schools of Nursing Re\ Alphonse 
JI ScinvrrALLA, S J , Ph D , St Louis. 

Discussion J Dewxe Lutes, Chicago 

Tutsiay, 10 00-1! jo — Tuttle Htmonal luiitorium 
L H Burunchah, M D , St Louis, presiding 
Depression Detelopments in Relation to Hospital Eco- 
nomics B C aIacLein, M D , New Orleans 
Sjmposium — Effiaency and Economics as Apphed to 
The Climcal Laboratorj J J Jiooee, il D , 
Chicago 

The X-Ray Department Enn arb H. Scix’ner, M D , 
Kansas OD , ^lo 

The Physical Thera.p> Department JoBX S Coul- 
ter, M D , Chicago 

The Admmistration of Anesthesia. Joseph Mc- 
Nearxxs, M D , St Louis 
The Adrmmstration of the Food Semce, Eugesia 
Shraber, St Louis 

The Handling of Surgical Dressings and Suppbes 
Sister Philosiexa, St Lows 
General Discussion. Opened bj E E King, St Louis 

Tuesday, 3 oo—y oo — Tuttle Hemonal Audttonitm 
Round Table Conference Administrative, Professional, 
Economic, and Social Problems Afiectmg Hospitals 
Conducted by R. C Buekki, JI D , Mat&on, 1145 

Tuesday, S oo-to oo — Tuttle Ifemonal Audttonum 
Jomt Meeting for Hospital Trustees, Hospital Executives, 
and Members of Jledicol Staffs. Paul H Jesler, 
Chicago, presidmg 

Greetings from Trustees of the Hospitals of St Louis. 

Aaron B aldheui, St Louis 
Cnteria to be Observed m Selecting the Governing Body 
of a Hospital C B' Mux cer, MJ) , Valhalla, N k 
Discussion Fr.\nk Rand, St Louis. 

Responabaity of Governing Body m Selectin'^ Super- 
mtendent C G Parnall, M D , Rochester N Y 
Discussion. Fran'S V Haihiar, St Lows ’ 


How Hospital Trustees Can Keep Abreast with the Ad- 
vances in Hospital Administration. Matthew 0 
FoiEi, Chicago 

Discussion kl' B Martin, St Lows 
Removing Hospitals from the Influence of Politics. John 
A. McNahaR-V, Chicago 

Discussion E P Hogan, M D , Birmingham, .Ala, 
General Discussion Opened bj Rev R. D S PcxNxy, 
St Louis 

B’ednesday la oo~tz 50 — TuiUe Itemonal Auditonum 
Bert B' Caldwell, kl D , Chicago, presidmg 
Handling of Commnmcable Diseases in Connection with a 
General HospitaL Henxa Rowlantj, Toronto 
Discussion B alter C G Kirchnxr, M D , St Louis 
The Individual Doctor's Responsibflitj for Clinical Rec- 
ords, B'alter F Cole, M D , Greensboro, N C 
Discussion, Dewell Ganin, Jr , M D , Little Rod , Ark, 
The Value and Scope of Jledical Soaal Service B ork m 
the Hospital Grace Beals Ferguson St Lows 
Discussion Robert E Nest, Iowa City, Iowa 
How the Medical Soaal B orker Can Assist m the Present 
Economic Situation Ruth Lewis, St Lows 
Discussion— B ervx B Anscoicbe, R,X , Kansas Citj 
The R6!e of the Soaal B’oiker in the Diagnosis and Treat- 
ment of Cancer Eleanor Coceerill, St Louis 
Discussion Feanl L Rector, M D , Evanston, IlL 
General Discussion Opened b> B A B uses, M D , Cape 
Girardeau, Mo 

Wednesdays oo-y 00 — Tuttle Wemonal iiidilonum 
Round Table Conference Administrative, Professional, 
Economic, and Soaal Problems as Affecting Hospitals. 
Conducted by Robert Jolla, Houston, Texas 

Thursday g 00-13 00 — /cirrs/i Hospital 
Round Table Conferences and Demonstrations Conducted 
by Robert Jolla, Houston, Texas, Malcolm T 
MacEvcherNjM D , Chicago, assisted b> E Muriel 
Anscojibe, R.N , St Louis. 

Preparedness for Emergenaes m Hospitals Jerome 
Simon, JI D , and Clar-a Coleman, R N ,St Louis 
Operating Room jSIanagement with Demonstration of De- 
tailed Procedure in Handling Major Operations kLiN 
Maxr, M D , and Marie Dowxer, R N , St Louis 
Food Semce with Demonstration of kanous Types of 
Tray Set ups. General and Speaal or Therapeutic 
Dieu Llebxllyn Sale, AIT) , St Louis, and 
Bethel Curra, B S , St Lows 
Handling Supphes Florence Kino, St Lows 
Staff Education with Demonstration of Nurses Confer- 
ences. Edna E Peterson, R N , St Lows 

Thursday 3 00-y 00— St Mary’s Hospital 
Round Table Conference and Demonstrations. Conducted 
by Malcolm T MacKacheen, M D , Chicago, 
Robert Jolla, Houston, Texas, assisted bj Mother 
M Concordla, St Lows 

Organizauon of the Hospital with Exhibition or Oiganira- 
bon Charts Rev Alphon-se M Schwjtalla. S T . 
Ph-D , St Lows 

Admission of Patents with Demonstration of Compfetc 
Procedure (a) The medical aspects Gqronwn O 
Broun, kl D , St Lows (b) Thesoaalsemccaspccts. 
Irenx Morris, St Ixiuis. 

Nursmg Adnumstrabon and Nursmg Service Sister 
M Hen-rietta, R N , ATI , St Lows 
Problems Associated with Chmcal Records E Lee 
Shr-ader, M D , St Lows 

Oiganizabon and Management of the Pediatnc Diviaon. 
Juurs A Rossen, M D , St Lows 
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SURGERY GYNECOLOGY AND OBSTETRICS 


PRELIMINARY CLINICAL PROORAit 
GENERAL SURGERY GYNECOLOGY OBSTETRICS ORTHOPEDICS DRCBJXTi 
PROCTOLOGY SURGICAL PATHOLOGY ETC. 

ST LODB UNIVERSITY WEDICAL SCHOOL 


ST UAR\T HOSmXL 
Taa 4«7 

Voxux T CoooKU^-^ Balk tuir 


WiUM« Kx»vi»~ 9. OTWCoIactal opcrukiam profay o 
et nttrm, aid t i mA ti bUtm, Coima 
LiooT 8 AJmr~-^ TV X-rtf t» txtiec^efj 
WaxiijcD OMxro — ^ DoMMiukB t/ CTMCnbacckl 

rndnen 

TkirtdAj 

WnAU* t. Loorw— ^ Cattx tit vtd. 

Loota tUlVTfir— * ciMtumi 

Salts R iMua tad 'WrujAX 0 Coum — 9 riiwii 

tantos g< nB bii < *rr emm 

CE Bouraoaxj Iobch Oun -1 Nt^tepnr 

FftUj 

Cauou. teca— q G«ccr«paMM« 

■■■!■- ^1 . CLKakcn «< iV b(W 
SumA.RfmLi4«ilTriuujtD Ceurt*-^ Gc<t« 

q, — d Oqtnc ft KacMo— C«cfy 

Ql^fTTtlMI L»d<^«10°WT*ti0P<4 t»— * 

FIRMIN DCSLOOE tKePTTAL 
Taaiti 

E.A.I>Of*t— 9 . OrcdL* 

S. L EaiAont— 43 ) TV*9b ud ovului tatt*eu Is 

A. A^rffiraT— TR* tVsIb 00 cMtista 

J B TV «tm «i tVAi Lsd U-Vd 

Q. a iSw* *»d H. 1- Laxm— w Ik. TWta ud 

W ir^LuS—^*^^S»3«eJtd Chads OB tV^sUal 

WdStSS-htaBL 

Trjy~.n*~~ 

Alk*iM»-> A«o-*ks<Ty«o.y««l*i^btl« 
X. DmSuioT-'n'^ »ut i wfc bctbs* frxM 

c. o*b2??'i 3T f a«»“ “>• 

nnUj 

K »L TtoTttWf WEB. F**«a^ DososXarbs 


A,P Buoos — wov Nt»tT sipoca rf sopfabi* , 

W ILOuntis — lotjj. Teed rtiVlwhs b rtW a 
lood fu c s i fAl coTiLtipttto} 

FrUtj 

Kumer Hxnrn—f S uw t v tl «Amw k tV ta—* 
^ saadMi stU emV 

fsim KAtrsiX— q-jk. AMoria* pl******^ 

tt. A Tuawv* AedU. S. Jc«»^Jk 5*ns»*b« 

to nSWtk 

0.0 BsocsAkdW F Holms- oao. ltn*»«po- 


^^J^SSA'. 


ST jomrt nosmAL 
XrMd «7 

Stsf-^ D»y efiefc. bsM eua A T 
dmkratkL A ^ Rasvtn »*1 0. 

Psrt* dbajt. Lxo WlUJ Ft»OS*»». N*®* 

Piin X rtf diiikwiiuba Vk«c»w» 

V n. Votrr koA u*Dc*m— 1. OVtrtriol dbric 

T*ad*r 

Beavtosp Lrra, 0 LAkkrtL, L«n EuartA & ** 
rsaomi, 0 M Xassw, J U. ScunW" 
SbkIiT? M^aitperttiam. 

0.P J f*L* ind Ajtsowt Dilates m 

itktacklic kud lasthesl ■wertt W wtiotfaJ *•*** 

Slid— 1 DiT dUac, tesMg/ tVbafk. J l> 
Ck/dDCBlS cd hlkB B.ilc)l4S0H 

K )Jc>U*oa Unn ud test* b c*^ 

Onalx r ^rmrf T.i^imk. 

Jiaijttsity 

L.11 Snt»v;i Iba.tU Slasixjl, XFttU** Vow •“ 

M Wus— e CyMco(e«fcsi ooeiktia**. _ „ _ 

Bkad — 9 sBjl^ wmttkk tfitumF Ou*- 

MM 0«fiutVdi£r Kim> J ilcEuJt £bur 
5*T « 0 k»A kad hdallii^ op t i»iia Bk L H. BWO* 
AbHfiil — ji s j O TGAtsrr 
IV bnaat A UcUAmi ksd J I p*T 

nMD o< tinBaibc ukI wdou ttpixti d 
caM , 

A. F Morses, J UcII Dt**. A kJ<-it«krg O. P ; 
pkLKMdl H BOKXXS— 1 Fwditds* asAsI MS 
roflckl casts 

C. n Mmjcn P Kjum. J UcTaoocs, W P Ov*»- 
SOVksdR N ALLta— k. ajaywlksa cstfphir 
r i s nd iy 

0«i*TtJ sujfckl WTaitoos. BiAiitWSsLr'*' 

VniofiaS spenbses. W ftttut »'dOTi Ojski**.*^ 
op mij Mi. I MeU Diaji StsMch kad taiaOs) 
cpraikaa w P Clodkm Cccnr epealiaa. * 
X. Uclami RsetaJ ((miko. £. H. B o s u s m 
UcsMstJStk* cd ■kssIhVk ewtWb wd ■«<*- 
jrslsk A r UpMCBMdi] o BmnMn Dbawos 
^ Aacma: ud tskfical k^Kca «( thcM CM. 
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Stag— 2 Dr> dime J P Costello Diagnosis of acute 
abdominal conditions m children. R Hyland Trau- 
matic surgery J McFadden Neurological aspects 
of traumatic surgeiy W Gallagher Treatment of 
irancose ulcers O P J Fall and J J Hammond 
Sj-mposium on gall-bladder diseases R Hyland 
ITie acute surgical abdomen 

Frtdav 

Staff — 9 General surgical operations P H Shahlen 
andH J Ringo Gjmecological operations A\iLLiAir 
Gallagher Abdominal operations T R KEN’NEDt 
General surger> Fred Bailey Abdormnal surgerj 
\ J Raemdonck and R F Barnes Discussion of 
diagnostic and medical aspects of these cases 

A A Werner — 2 Endocrine disturbance 

William Vogt and J A Hardy — 2 Ectopic gestation 

A E Horottz — 2 Orthopedic surgerj 

MOUNT ST ROSE SANITARIUM 
Tuesday 

Sj-mposium on Medical and Surgical Aspects 
of Pulmonary Tuberculosis 

C L Boisltniere — 9 Diagnosis of pulmonarj tuber- 
culosis 

E H Kessler — 9 20 Roentgen findings in pulmonarj 
tuberculosis 

Alphonse McMahon — 940 Differential diagnosis of 

todc th>T0id and pulmonar> tuberculosis 

A C Henske — 10 30 Pneumothoiai m pulmonary tuber- 
culosis 

C W Ehlers — 10 50 Oleothorar in pulmonarj tubercu- 
losis 

J L Mhdd — ri 10 Surgical treatment of pulmonarj 
tuberculosis 

n ednesday 

J L MrjDD — 9 Thoiacoplastj and phremcectomj 
Thursday 

J L Mhdd — 9 Thoiacoplastj and phremcectomj 

J L ilUDD — 2 30 Exhibition of postoperatii e patients 

Fridas 

J L Mcdd and C Ehlers — 9 Demonstration of 

pneumothorax, oleothorax and phremcectomj cases. 


ST MARY’S INFIRiLARY 
T uesday 

Louis Rassieur — 9 Abdormnal suigeix 
Haryxy S AIcKay — 10 30 Goiter dime. 

11 ednesdas 

WiLUAU T Coughlin — 9 Surgerj of the head and neck 
Carroll Smith — 9 Surgen of the colon and rectum 
Hyiian I Spector — 2 Chest surgerj 

Thursday 

Robert D Alexander — 9 Rectal surgerj 
Charles F Shermtn — 9 Breast surgeij 
Philip Hoetyiann — 2 Orthopedic surgerj 

Friday 

W ILLIAM KeRwin — 9 GjmecoIogY 
Walter E Hen-nerich — 9 General surgerj 


ST ANTHONY’S HOSPITAL 
Tuesday 

\\ Gayxer — 9 Gjmecological dime. 

E IL Rund — 9 Hj-sterectomj 

J E Ferris — to 30 Gall-bladder surgerj 

Reuben Smith — 10 30 Herma operations 

n ednesdas 

Neil Moore and E E Sexton — 9 Diseases of the kid- 
nejs 

M iLus Young — 10 30 Plastic surgerj 

M J Pulliam — 10 30 Appendectomj 

Thursday 

H S McKay, J C Lyter M J Pulllam, RMS 
Barrett and P Neun — 9 Stomach and gaU-bladder 
operabons, considerabon of medical and pathological 
aspects, choice of ancesthebes 

Friday 

H. S McKay, M J Pulliam, R M S Barrett and P 
Neun — 9 General surgical dime, demonstrabon cf 
pathological specimens, lantern slides. 


WASHINGTON UNTIERSITY MEDICAL SCHOOL 


BARNES HOSPITAL 

Evarts a Graham, M B Clopton, A O Fisher, G H 
Gopher, W H Cole, Dr Allen, W R Rainxy, 
I Y Olch, R Elman and P Heinxecker — 9, dailj 
General surgical operabons 

Ernxst Sachs and Roland M Kr ErnfF — 9, dailj Neuro- 
logical surgerj 

John R. Caulk, D K Rose, J H. Synxord, Otto J 
WiLHELMi and V R Deakin — 9, dailj Gemto- 
urmary surgery 

VilrayP Blair,J B BROU-xandW G Hamm — 9, dailj 
Oral and plasbc surgerj 

J A Key, Archer O’Reilly, C A. Stonx, J V Steu- 
art, "T P Brookes and F ^ Jostes — 9, dailj Or 
thopedic operabons 

H. S Crossen, Otto H SchuvArz, F J Taussig, Q U 
Newell, C D O’Keefe and R J Crossen — 9, 
daily Gjmecological operabons 


ST LOUIS iLATERNTTA' HOSPITAL 

Otto H Schwarz, G D Royston, F P McNuxey 
T K Brown and R Paddock — 9, daily Obstetncal 
operabons 

H.S Crossen, Otto H. Schwarz, G D Roy-ston, Q U 
Newkll, F P iIcNALLEY, O S Krebs, C D 
O’Keefe, T K Brown, C R VegnxrjR Paddock 
R- J Crossen, A Roblee and J E Hobbs — 2, 
dailj Demonstrabon of obstetncal and gjmecological 
cases and specimens, dimes on cancer of the uterus, 
stenhtj and electrocoagulabon 


BARNES HOSPITAL, CHILDREN S HOSPITAL, 
iLALLINCKRODT R.ADIOLOGICAL INSTITUTE 


Chmeal Demonstrabons Dail\ g and 2 
Ernest Sachs. Cases of bram tumors 
Roland Klemme Sjmipathectomj 
Ernest Sachs and Roland Klemme Tngeminal neuralgia 
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J J Si nnd IIakrn H\lion DiaRnnsis ind treat- 
ment of mediastinal tumora 
IlLRncRT C \Rus«\ Supennr a cna cn\ al obslniction 
ILaRRi H\iw>N and Him WiiJios The a-sopliiRUs 
stomach and heart folloiaang unilateral phreniecc 
tom\ 

Harr\ IUllos, IfiiniPT CtRi-sos and T \ Giuiivm 
T he effect of phreniccctoni} upon couph 
HtRDi RT CsRi^as Posloperatiee pulmonara comphea 
tions 

I’cTiP HrivnirKFR The nervous re>,uInlion of rc'^pira 
tion 

\\arrf_n U Coli and Xvthvs A\nu\ik (i) 1 xpen 
mental prmluclnm of patholo"ical changes in the ihv 
roid gland t}pical of exophthalmic goiter, fj) repair 
in the thvToni gland, (t) effects of cert iin extracts on 
liasal metabolism 

\RRr_s If CoLt Studies on liver function 
RontPT Etltvs (tl \alue of gradual devompres-ton of 


J1 WISH HOSiMTM 
Titesdiw 

Plus Tiscngt, Fpnst Jos vs and J I'l onsri is— 
General surgerv 

hvMLFtNrvviLvs — 0 Rectal surgerj 

H hiiRFsn^ I J Tvissir S \ WitsrKvtii (irovi n 
liisr S I Anp,.vusand Dr I’vttos— j Ghstetneal 
clinic 

Urs Gri\ and Soviocvi — r Demonstration and dis 
cussion of eipenmental wort of surgical signiticance 

11 edreiduv 

R N Klfmsie — 9 Neurosurgical clinic 

H. riiRisrrsT, 1 J Tvusstc S \ Wnsa^Rviii (irovir 
I IF^F S F \npvusnnd Dr. Pvttos -g Gvmcco 
logical operations 

Drs Sisgfr, Siiios and Ft vsk— 3 Medical and surgical 
thoracic clinic with demonstration of unusual \ ra) 
films 

Thiirsda\ 

MvxW Mvlr, Hvrrv Svsdpfrl h V M MvsTisand 
F. K Discs — p General surgerv 

B Mvv, D K Rosf and McCliri ^ oi si — o Genito 
unnary surgerj 

Medical Staff — a Pre-operative medical care of patients 

Paul Lowtssteis and J pRonsriis-j Technuiuc of 
mjeePon of varicose veins 

Frida) 

l.LUS FisaiEL, WiLLVRn Bvrtlftf and Pvul Ixivvfs 
STE is — q General surgerj 

F H Aldrecht I red Jostls and j A Kfv — q Ortho 
pedic surgerj 

S Grev — 3 Pathological demonstration 

C JI\\,D K RosEand McCllre \ ouNG — a Urological 
dr> chnic 

P C ScirvoEBELEs — 3 \ rav demonstration of gastro- 
intestinal lesions 

BPTHESDA HOSPITAI 

Tuesday 

Rolaed Hill and B AV Rlippel — 9 General surgical 
operations 

Thursda) 

Roland Hill and B AV Klippel — q General surgical 
operations 


the obslrurted intestine, (3) the rfilc of the pvlons 
in the regulation of gastric nciditv 
KonrRT 1 urns and I A Gr.\iiam Pathogenesis of the 
‘straw herra ’ g ill bladder 

Rom rt I I si vs and T B Tvissir Cholesterol function 
of the gall bladder and the formation of cholesterol 
gallstones , . . 

RonrRT I isivN and A\ vkri s H CoLt Cause of death 
m acute portal obstruction 

1 A’ Olcii (i) The use of micro inancration in the 
siuiiv of surgical patliological tissues, (3) studies of the 
liver gl) cogen in certain surgical diseases 
Peti r III isiii CKI R riiesenson and motor nerve changes 
dunng spinal anaisihcsia 

Glomr H Coiiiir (i) Selective distnhulinn of portal 
blood in tlicliv cr, (3) effect of uianarv bladder mucosa 
on osteogenesis in the dog 
J AiiiirtKfv Intra articular anaph}Ia.xis 
M II Clopfon Indications forand rcsulLs in spicncclom) 


BARNARD 1 RI I SKIN AND C ANCl R HOSPH AE 
T iiesda v 

Jmd J Tvlssk, S S Li ms. F S Aufr and Freu 
I viMi RT — 9 Surgera' and radium therapy in cancer 
of the uterus and vulva 

FridJ Tmissk , Giorff Gfluiorn S S Lfms, F S 
At'i R I Ki D I iiMi RT Kvti SpMs and Mvriov 
AA veiiowivk — 3 Alalignanc) index in g>nccological 
cancer, technique of vulvar operations, specimens 

II ediirida) 

1 LLis Fisciifl C 1 SliFRiMs nnd Giori F Gvfm \ — 9 
Radical surgerj and intcrslilial radium thcrapj 

D P IUrr C Al hTKOLDnndl C 1 RSST — 3 Internal 
medicine nnd radiograpliv m relation to cancer 

Tliiindas 

(ilOHl F Gl LLIIORS S S Ll MS 1 S AltR, ] Rl O 
I MMi RT Kvti Spvis and AIarios AA vchovvivk — 9 
Surgtij' and radium therapy in cancer of the uterus 

Al G Slelif L II JoRSTVD ami I C Ersst — 3 
Demonstration of the production of tar cancer, 
pathological specimens X rvj s and photomicrographs 
of unusual problems in malignancy , specimens of 
crowm gall in plants produced bj bacillus tumefaciens, 
studies of mitochondria in cancer, rcliailum in cancer 
growth 

I rtda V 

AA I I EIGIITOS Ghvvsos CVRKOLL TlIOJIVS M Mvrtin 
and J C 1 vsuRi 1 — q Surgical cancer therapy 

M I Infuvs, Riciivrd AVnss, A H Cosrvd C A' 

1 VM and Al F Enimvn, Jr — 3 Amcchic and 
phagedenic ulcers and ulcers of unknowai cause, 
presentation of cases, lantern slides 

ST I OUIS COUNTA" HOSPITAL 
T ttesday 

1 A JosTES — q Orthopedic dime 
Wcditcsdav 

r I Dorsfti — q Gynccolqgy 
T htirsda) 

A\' r Leichtos — 9 General surgery 
Friday 

F L Dav'is — 9 Genilo unnary surgery 
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SURGERY G^'NECDLOCr AND OBSTETRICS 


Edtor 9V3* ud Co« Frtcwn P^tkolao' at bnla 
VojuT P Buxa mad J B. BmcnnL Cmrclsem mb«rt tb* 


J R. CurU:. (i) Trmamdhnl pTDUaRctocsj, (t) cMflf 
tbe aUTtnr poack «hh pmtkD^qg^al ftadki at tbm 

D R. Rome. ( ) Tb« nktlciBtUp at totncTUic pf ^m maim 
to tonnmtlaD c4 divmilkuk ol tb* Uiidder- ( ) 
cfioWl mppUemdoa ei tbm crHoneter /or fetmoriot 
Umddar putauiu (j) emranemsm o/ tb« Udatr mad 
hnmnepknmam. 

tL L. n KKx. Mcchmabn o/ tuiouy oemVa 

I. Y Olol Pmtbciao cd cmrrfanrrm at tW bnmit la re 
Imdo to latnra mod morultkm. 

J Mmox bT <i) <Tfnt-mJ mn/ mipirf/mmirtm/ u6« ii>- 
ban m dnefe mrtbdbii (•) IdCctimI dem^moUa 
at tbm koem ^t; (jJ tR*CiaaU of ote^i ^i e ink witli 
bartrboodml ciaiianit ftoz^ 

/ Almot Crr cad TfAjnxm Wmz-Tn*. Tin eSect at 
voaom ctmik OB tbm bcalan erf openantmJ /mnarem. 

J AurKT Kxr mad Ronmr Xiome. Ttn rdret 0 / myn- 
pmtbmctoBy ea tbe kemla( at bna mod artritfm. 

Ouim IL Cowna. f ) The tremoernt <t (rsftnm ct 
Uit famtoii ( 1 ) ndaebn ed dMoernttoo cd ib* nxml- 

Aiyrem Hmmmtn Hm am* at "mfcb/rtrd matTbon la 

I. exiled TX. A mdr at iheaanet pj^orie «roorfm 
la tbm 9L L«d« 01ui«i'« n«^al. 

T Baosmaumox. ( ) Dbcute oe tbe a* o/ teoag* 
madwbaj ( 1 ; dbekai mppaaOwml bmetabeptafa. 

Pf^rrr Ptirlw ']f[H (xMeoemt ot mjftjcxi tboek */tb 
parbeolu rt/eem to tbe mme «/ meau at/atlBom. 

^AULca R. Raibxt UlBer«rskalpreesdmm«bMttho 
CBS* mad ivtitik 

OLunu H. Comt Sot^cmJ tramtoMot ct cmn^iaen et 
tbicalaa mad rectsat. 

H. A Bvveex mad L \ Oux. ClUcml mad pmljc'ilnylfj 
mBResabm at dbnea at pmoihrrbd ftmodt 

A. D Ct»» Rmirt T Piemx* mad MimfutBi Surra. 

Tbed^al mod ^OntcKlcml Bcafftctabaa* a/ ttaaorm 

cd tbm Umad* 0 / LmefEitcD*. 

N A. W«tA«i mod E. A. OtAsiJL TW »nrtr «• aypo- 

t, rmtbMftai tbe £n tpmrmtk*, <m (b* 

WQuT tract _ 

SBiBtrwD Moo** **J Locn Arm*. Trebolqae at 
^K^cyaXofcMpbj 

ScxKinoo Woomx. IntmrpreabJB ct eb ol«7at ppy» 

D*rw LcTOf TW cbnJeml yn d^o / corremry tbn»- 

n P f-tbofc*aBJ cmWflcibm. 

S.P siS'midLoSa BiDWi. PlOdcmiy jljmattea 

rinjnirthmb mad tbe IXasd^ 


IfcRrvblAiBKrrr VlUiala* b cfidcal mrdUn. 
Iuwtkpcw TmntracoL \*}otct thaSdUlmfheaiffm 
la tbe mtody J acote ■rffcml u o Jlb a m . 

J T Bmxrcrx. Tbe tabernOm tot la be d 

metfra tmbarcoVn la/retica. 

Da. Lion. Aaoceabe* et mmJ reb* mad mads 
Otuaox D VruiAJO. AacomOei iV be taenmat Wrv 
ttal oerra altb rriadeo to be byadd iknd 


ai u r f (v KBOCimBe* et tbe nointrt m 
alth rbabeo to aolnla. 

SaxaaooD Uooax mad Oacia Zm. TberaliacidW 
tmbomm at X nr tb t i^ 

L Hitt 5 urronx utnaetaneP 
am 000 b/ooax mad D K. s 


rmn* aadcT fla m aaa^ifc cectrol. 

Snamcoo i/oou, Chcui Zeer mod Hccar tTomer X 
nj ta Ur p i r ti bar at cbnMK erbntK 
raAiin OXun. BmeremmlliaMimpbr 
J W LmmnMtc. ( ) Omitric cm Modoal eRir aW^V 
mad £rBm£B»t / ) c 4 n*fc doodeatl dimnret 
H W nSnx RfleatlT»c4o^o/e>rtJ*-*fl*Wrt*r7W*m 
I W lAJtneomx. D fc taral i e< Armie m *ai lra k 
J W i-<atia3T, Roam E o«a mad Clmii** De®o 
a/ djiemmr* id tbe CBrxa. . , 

Jiw^ CaiTUC. Dh^acafc mad matianrt et ream/ r»<T- 

osbaebm . 

J T7 l.utna3ax. DUcaoide mad rnmnaat ct • 

Soainwl^loc^aad U. T Auvaas- ttafoeeit^ 
Iruaest cd fert%a bed* U lb*n»bawl^^ 
B. A. OciRAa. a>a itoa f» at iunibendeae(tbf 


/ J StaCTa. AirtJB <;t<xf»e*a. Hamr 9 < rf 
bliiTwm Sjnra. I>im»eede mad tbempesrt f*c*- 
dan* at rmJoe hi riiajiM of tb* tia*»_(rai^b«ii 
o4«nbcna:. tm et lUodoL pemtaral drmJmmyO 
Dt ScTrWtw. Aancnflra at ortfiM mad pedo* • t* 

(difaJe orram. , 

E. A. Ommaia, Dan S. Atisfeed J J atma.Se<tBT 
lo tbe trim baeot (d pobM«»ry tflberemloA .. j 
Pmea D Cana /Boelne H.^rflal, ET^erfiJ*. lad) ^ 
Cuam Utuja (Qidaey ID) A/t*r.caio cf a* 
tbocmriTiimelj pmboiL 

Ilmaar Eaiusi mid ll A XlcCoamat Tbe ■ 
of tbe derrlepmat cf tabcrrakiQs pe ~ 
b 


WJoa- 


■B. ^tdectaeb b p<d»aemfr tobercalceb 

Bopo^ Paoir VAaaTT mad Drfrr Ammrr 


Bdiolacy 0 / >asx mbecai_ 

J J Batoxjt, J>urTA2JMt mad E. A f?im*ut J 
mad tremtaxat ed Uey litfae „ 

J J Sr*a<B. ILadt KM±em mad E A. DamBta I*f' 
mod* mad tmtiacat cd braaibWctaeim . 

B. A. Cmeterjr pamaactatar /» tirtaR 

anmiT ai^piumUacL 

II. A JdcCcaiocT. Pitbofecadm td tembs mlei* 
rleted wltb pehceemry m^pixrmdoa 

I>trra Allsl Itnetborex, iij bratiB^ mad ta 

tbetBodairbiP et 

^ A nmmBA^ ( ) Tnmmot et acxrta aa^iraM^ (v 
tremtemeat of ebjeai^ ^ la j i j ^ ^ 

tiswrmr* Samt, Pctj’t Aujcb mal E. A OmixtB 
3mj^tremt»efltm/b(*rtiE*ei«. 
AmnaaCaLEaeu fTr/lr— nHM .r»At-. .TJ.m]d«ldi 
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MISSOURI BAPTIST HOSPITAL 
i{onda\ 

CH Shutt— 2 General surgerj 
J S YotJNC — 2 Radiology 

M L Runetelter — 2 Demonstration of pathologic 
fractures 

George 1 \'ES — 3 CjAclogic studj of cancer 
R M Kleitme — ^ 3 Neurosurgery 

Tuesday 

E L Dorsett — 9 Gynecological operations 
M L Ketcefelter — o Bone and joint surgery 
J E Glen'N — 9 Gemto-unnary surgery 
H. Taebott — 9 General surgery 

W Bartlett and W Bartlett, Jr. — 9 Goiter surgery 
B- J Crossen — 2 Gynecology 
D K Rose — 2 Gemto-unnary chme. 

George Ives — 2 Demonstration of method of blood 
transfusion 

W E W ERKER — 3 Goiter etiology 
n edntsday 

C H. Shutt — 9 General surgery 
M L KEiNErEETER — 9 Bone and joint surgery 
C E Bertord — 9 Gemto urinary surgery 
J B Brou-n — 9 Plastic surgery 
W Bartlett, IV Bartlett, Jr. and J C Lvtep — 9 
General surgery 

R. R An-drews, O el Campbell, C E GiLLrLA.sD, 
L R. Hempleman, S D GRA>.~r, and J C Later — 2 
Internists’ symposium on surgic^ failures 
C E Bertord — 2 Gemto urinary surgery 

Thursday 

R S Rettfer — 9 General surgery 
M L Redtetelter — 9 Bone and jomt surgery 
W S Wlatt — 9 General surgery 
D R Rose — 9 Gemto unnary surgery 
V Bartlett and \V Bartlett, Jr. — 9 Goiter surgery 
S I Schwab and W Bartlett — 2 Psychiatnc aspects 
of surgery 

S B Grant — 2 The heart m goiter cases 
J P Ateheide — 2 Gemto-unnary surgery 
J B Brown — 2 Industnal surgery 
J P Merpha — 3 The larynx in goiter cases 
J S Young — 3 Physiotherapy 

Friday 

hi L Keinepelter — 9 Bone and jomt surgery 

H M Moore — 9 General surgery 

Q U Newell — 9 Gynecological operations 

R M Rlemme — 9 Neurosurmcal operations 

IV Bartlett, Jr — o Generm surgery 

I\ L Conrad and H F D’Oench — 2 Dental surgery 

E L Dorsett — 2 Gynecology 

IV Bartlett, Jh — 3 Chief safety factor in goiter surgery 


LUTHERAN HOSPITAL 
Monday 

T P Brookes — 2 Dislocations of the cervical spine, 

comphriations, demonstrations of cases, lantern slides 
and moimg pictures 

Tuesdav 

H L Nletert — 9 General surgical operations. 

J L Hutton, V Rloepper and F Deuko — 9 General 
surgical operations 


II ednesday 

R E SCHLUETER and H P Tha-m— 9 General surgical 
operations 

H A Hanser, T H Hanser, and A G Rlein — 9 

General surgical operations with spmal anaesthesia 

H I H.\nser, T H Hanser, and A. G Rlein— 2 

Embolcctomy , demonstration of cases 

E IV Sprsne — 3 Roentgenological diagnosis of spon- 

taneous and traumatic pneumopentoneum 

Thursday 

J L Hutton, V Rloepper and F Demko — 9 General 
surgical operations 

H L Nietert — 9 General surgical operations 

H G Lcnt> and J ames O'Dowe — 9 Urological operations 

Friday 

H A Hanser, T H. Hanser, and A G Rlein — 9 

General surgical operations, spinal anaesthesia 

R E Scteuetep and H P Thati — 9 General surgical 
operations 

G O Gales and E A Vogel — 9 Obstetrical operations 

de.\cont:ss hospital 

Monday 

Herman Nietert, ppjNas Redep, Fred Baieea, John 
C Morfit, Robert E Schluetep and A R. Shree- 
PEEP — 2 Medico-surgical dry climes 

Tuesday 

Fred II Baieea, II ueiamH Norton, A V IiIarquardt, 
Leo a IVni and J Edgar Stewart — 9 General 
surgery and orthopedic operations 

A R Shrefeler, Edwin ScmsiiR, M L RETsxrEETER, 
Gpa Simpson, N C Gaaxop and Dpxw Luten — 2 
Medico-surgical chmcal demonstrations 

Thursday 

E Lee Dorsett, N C Gaator, John W Stewart, 
Fred I\ Baieea, FitANas Reder and Herman 
Nietert — 9 General surgical and gynecological 

operations 

L H Hempleman, Leo Brooks, Claude PicntELE, 
Charles A Stont;,JohnC Morpit, M F Irbuckee 
and Fred C Simon — 2 Climcal demonstrations 

hHSSOURI PACIFIC HOSPITAL 

T uesday 

0 B Zeinert and associates — 9 General surgical opera- 

tions 

I\ P Elmer and associates — 9 Medical diagnostic dime 

Wednesday 

1 H. Boemer and associates — 9 Abdominal surgery 

II K Mueller and associates — 9 Roentgenological 

dime. 

H J ScHERCK and associates — 9 Gemto-unnary surgery 

Thursday 

\ O Fisher and associates — 9 General surgical opera 
tions 

IV P Elmer and associates — 9 Medical diagnostic dime 

Friday 

O B Zeinert and associates — 9 General surgical opera- 
tions 

W K Mueller and associates — 9 Roentgenological 

dime. 

J H. Saneord and associates — 9 Gemto-unnary surgery 
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Tuttiaj 

Eoo*« TOIUuxt Md Humr A. Hi*ETT— ft. 8«fl- 


!■»*« TAiwTxa, Rcracr E. Sf^r j i nri ud R. Emut 
Xah — 1 C«>cml mpctl tpcndeai 
E. H. EiAMcrwiET — «. GodtD-ailiiuj rffr>tr ntorliv 

C. J Aimn — t. 0<(dtcvxdo>r7 opomdoa 
Rood* Dxaxdi — i. RmmJ tcbarukiib. 

J t Bmra — t. jWntnf iWr»^ri.i coou Id raglcD] 


ST LOUIS CXTT HOSPITAL 

iitmdtj 

W H. Voot, P mi T H. T B. Aiam Md W L 

UlB — *. Ob«ietifc»] r C« lr 

Tumitj 

UiX W Utcx, T fiaiKm ud Htxr 

Hunrr — q OcscnJ wug tcr 
W J Dotue ud J J Ldii — ^ OoMnl nur 


L t) ClirT — t Po^Dpemtr* t>*ttn»ev 
Tr«diMad<7 

J W Tjuju*j3 A»i»u» OcxntKat. E. J CPUAun 

ud C. £. Hmauji — g G«ecnl Mfffeai « 

V P Bun, J B Bccm aad W S. HiMw— ». 


H. W Bona— i. DklBttrajr ta badpi «fwi 

Out n — i. EAluutlDc the cenfaac tutor b 

CKAXlXa EteUAV— I AIW|T ts ■nryC-.l 

D B TUVA*—*. Chen krai 3ertrgcudio*T»pf^ 

T IVtraJt WjluX'" J PnetcDacDcctii pentaaiQt Id 
dm, tfiffrmdel dhgnode tor cpptwBdtti 

TWid*^ 

A J Guiuwu ud H. S. Lukbtu— 0. Gcooil 
wt(*7 

C. A ftiuu— y OrthopcdK 

JL J O'IAuut tDd H. A. Hunr— « Oeaeal iVfkal 
mndiK^ 

AP jUnrifTTE— «. Expcriaeau IK pjdack toctfca ud 
astSe DdAcjr 

W C. Cow— f Efert <d tcndlaled oy tt ri k 
coactRikxi 

T R. FtKnou— The fldeet ot irUfli oo UDevr 

C. P BtTDCtT— rihtVjl ( Wu,»fti »tti» 

W G. Btco— ». Sorcery ud dlebrtee. 

Frid*j 

L. U RjciMK, R. J CanTP, F P UcKauxt L E. 
PiTTCn PiDCT SWAKIJW Ud J H, RlJKW— ^ 


CuTvts G%cmai u. Earn ud Ciitga 

If Ai iiM ■■ Gutto-adBuy 

IFedwidey 

EiotrTT Red Wiluak Sttox ud S. A Wnnuffi— 9 
OjULUjlackal 

H. H HrT*TB0, C. W fiim- m, A. T Uuqdudi 
udW H. Cm«no~p. Orvcalcfial ddr. 

JonW Stxwaet a E. BoKwrnod E. L. He— | 
Fnct ar n, dry cfirdc. 

r hjid iy 

JoxM W StTwur tul T L. Fma — a CkcoI Kfsy 

F«t-f J R Bmm IL Turm 

— ^ GawaJ Kriery 

F Ajn J Tirrmi. H Aias* C. 0. Erirmi ud T J 
Ikcnu— ^ Purtntxf w wa xh fit the deft nd 
fbrtofu ei. dry efitde. 

H.H Ejujrru— TT ud Bnruucn F Uix— a. CMM' 

e^Dfy ■•Ayui. 

H. G Lenu Md P H Cats— t. OKlto-o— 7 
Fnldfy 

Fmjtt j Tan^a ud W J — f C— ■ 

Tbma/V Wemku eal H U. Fpb » — » C— d 

C»mS?7 8«cr»n* ud Li»or SAJftx— a SeilJeilnd 
rufidcfknj tnaiueit dty dbic 

ST Ltrt£'8 HOSPITAL 

Fufdey 

J H. Aax>c d3> Tod R. P^r^e , Otto WiumJP. f** 


V P BijU*, j B Becemf ud W S Hamk — p nutk 
L. ry — DtSmatiel rhua-ali at kaaoi erf 

J TW*Cf> — *- CudoKM at cotoD, odtOrfUeo af 

F R. FaenDAV — t. CucDiau erf (EK^thtfu, dWenfh 
ud tm tt— t. 

TOSCO EMPLOYES* HOSPITAL 

R. A. Woourr— p. B«i t«)orle» ud huk uxuBckm 
Tlarfrffy 

R.A-WoDUrt— 9 Gueal »*TkaJ ctientionf. 

U S VHTERANS' HOSTTTAL 


p SrtmaAJi— t OeMto-eubDjy rtiTJi- 

J IL &U7KD— f DticDodi tne^Kt erf Udi^ 


TFfrffw rfey 

C. D OXwi, Otto Emm, Pi--*— Crnmxt ud 

T Seaam — 9 Gyncetoeg] tccalkJf 

J V ITOD ^ G*»T Jc***— to ObDtrfcd ud tJ* 
mfecknl dt-V 

C. D Otjun— Oariu cnti. 


i 5- - erjo. OrthopMk diak:. 

n n ^ Frartonf erf npper tUrd erf fciior 

a C. Zone— t yo. x-ray d— ratico 

FM«y 

p t Serne^ Ouea] mjar 
^ E. Htxikm it V Uumi ud E. E- 

I*®’' — *«• Guetal Kpcal 


S L. FixDin— 9 
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SURGERY OF THE BATE, EAR, NOSE, AND THROAT 
WASHINGTON UNR'ERSITY MEDICAL SCHOOL 


JIcMILLAN HOSPITM> 
p oo and 10 Jo 

Staff — Clinical lectures and demonstrations 

L^lVEE^CE T Post Slit lamp demonstration 
WiTT.iAM E SHAHA^ Phj-siological apparatus (includ- 
mg thermophore) 

WnxiAii F Hardi Ocular muscles 
H RoiniEi, Hildreth Ultrai lolet light thempi 
B Y Ylits Cylmder skiascopj 
M Havuard Post Adianced refraction technique 
Fredericr E Woodrutt Ophthalmoscopi 
Max W Jacobs Ocular changes during pregnancy 
J r Jexxixgs Color nsion tests 
Ro\ I. Mason Industrial ophthalmology 
ifonday 

Hon iRD C Knapp — a Ocular tuberculosis dime 
JlEYER WiEXEP — 2 Diagnostic e) e chnic 
WiLUAii M James — a Ocular syphihs dime. 

F K Hansel — 2 Allergic dime. 

C. C Bunch — 2 Hearing tests 
H. W Lyman — 2 Vestibular tests 
H N Click, Hele.n Gage, Allen Potter, and L C 
Boemer — 3 Otolaryngological diagnostic chmc 
L W Dean — 4 Demonstration of cases illustraUng lab- 
oratory methods used m diagnosis 
Tuesday 

Haym ard Post — 2 Diamosbc ey e clinic 
F K Han-sel — 2 Allergic dime 
C C Bun'Ch — 2 Hearing tests 
H W Lyman — 2 Vestibular tests 
H. N Click, Helen Gage, Allen Potter, and L C 
Boemer — 3 Otolaryngological diagnostic chnic 
I Y Olch and Clifford Men'Zies — 4 Demonstration 
of cases, pathology of ear, nose and throat 
11 ednesday 

Hon ARD C Knapp — 2 Ocular tuberculosis dime 
William E Shakan— 2 Diagnostic ey e dime 
WrLLiAii M James — 3 Ocular syphilis clinic 
F K Han’Sel — 2 Allergic dime 
C C Bunch — 2 Heating tests 
H W Lyman — 2 Vestibular tests 
H. N CuCK, Helen Gage, Allen Potter, and L C 
Boemer — 3 Otolaryngological diagnostic chmc 
L K Guggen-heim and Dorothy Wolfp — 4. Embry- 
ology and anatomy of ear, nose and throat 
Thursday 

William F Hardy — 2 Diagnostic eye dime 
Hari'ey J Hon ard — 3 Conference m ophthalmology 
F K Han'Sel — 2 Allergic dime 
C C Bunch — 2 Hearmg tests 
H. W Lytian — 2 Vestibular tests 
H. N Guck, Helen Gage, Allen Potter, and L C 
Boemer — 3 Otolaiyngological dia^ostic dime. 

C C Bunch — 4 Cases mth audiometnc curves 
Friday 

Howard C Kvapp — 2 Ocular tuberculosis dime 
KAniiENCET Post — 2 Diagnostic ey e dime 
n noJAM hi James — 3 Ocular syphilis dime, 
h K Hansel — 2 Allergic dime 
C C Bunch — 2 Hearing tests, 

" Helen Gage, Allen Potter and L C 

Bofmer 3 Otolaryngological diagnostic dmic 


OSCAR JOHNSON INSTITUTE 

Staff — Daili, 0220 and 10 30, Laboratory demonstrations 
Hara e\ D Lamb Pathology of the eye 
William M J ames Conjunctiial cy tology 
H Rommel Hildreth Anatomy of eye and orbiL 
George H Bishop and B Howard Bartley 
Physiology of the ey e 
Percy W Cobb Physiological optics 
Charlotte Weichard Chemistry rdatmg to oph- 
thalmology 

Rossleente A Hetler Nutrition relatmg to oph- 
thalmology 

Louis A. JuLiAN’ELLE and Marion C Morris 
Bactenology of the eye 

Staff — Daily , 2 -oo Laboratory demonstrations, otolaryn- 
gology 

George E Hourn, Louis J Birsn-er, J ames B 
Costen, Harry N Click, I D Kelley, Jr 
and Dorothy V olfp Anatomy 
W F I\ EN-N-ER and P R Nemours Phy siology 
Catherlnt; Buhrmester Chemistry 
EyxLYN Dixon Bactenology 
L W De.an Cytology 
A J Cont; Temperature changes 
Louts K Gucgentheem Embry ology 
B J McMahon and Clifford Menzies Patholog- 
ical studies 

ST LOUIS CHILDREN’S HOSPITAL 
Tuesday 

L E Freimuth — II Otolaryngological operations 
Friday 

G E Hourn — 9 Otolaryngological operations. 

A M Alden — II Otolaryngological operations 

BARNES HOSPITAL 
Monday 

Frederick 0 Schtyartz — 2 Ophthalmological opera- 
tions, strabismus 

Tuesday 

L W Dean and staff — 9 Diagnostic dime 
hi F Arbuckle and B J hlchlAHON — 1 1 Otolaryngolog 
icai operations 

Meyer T\ lENER — 2 Ophthalmological operations 
Wednesday 

L W Dean and staff — 9 Diagnostic climc- 
Harvey j Howard — 2 Ophthalmological operations, 

demonstrating akmesia, sderoconjunctiy a suture, in 
tracapsular cataract extraction 

Thursday 

H W Lytlyn, I D Kelley, Jr. — 9 Otolaryngological 
operations 

Friday 

A J CoN'E, and J B Costen — 9 Otolaryngological 
operations 

W L Han’Sov, L j Birsner and F K Hansel — ir 
Otolaryngological operations 
H. Rommel Hildreth— 2 Plastic surgery of the ey e 
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SURGERY OF THE EYE, EAR, NOSE, AND THROAT 
WASHINGTON UNRERSITY MEDICAL SCHOOL 


IMcJrrLLAN HOSPITAL 
Daily, g oo and to jo 

Staff — CUmcal lectures and demonstrations 

Limkence T Post Sht lamp demonstration 
WtLiitM E Sh,\ha> Ph} sioloRical apparatus (includ- 
ing thermophore) 

William F Haiid\ Ocular muscles 
H Rommel Hildreth Ultranolet hght therapj 
B V ALtTS C> hnder skiascopt 
M Haymard Post Ad\-anced refraction technique 
FREDERiCk E WooDRUTT Ophthalmoscopj 
WaxW Jacobs Ocular changes during pregnanc> 

J E J EVTiNGs Color \Tsion tests 
Ro\ L Masov Industrial ophthalmolog) 

Monday 

Hon ARD C K.NAPP — 2 Ocular tuberculosis dime 
JlEVER Wiener — 2 Diamostic ej e chnic. 

William M James — 3 Ocular sAqilulis dime 
F K Hansel — 2 Allergic clmic 
C C Bunch — 2 Heanng tests 
H W' Lyman — 2 Vestibular tests 
H N Gucl, Hei.en Gage, Allen Potter, and L C 
Boemer — 3 Otolarj-ngological diagnostic clinic 
L W Dean — 4 Demonstration of cases illustraUng lab- 
oratory methods used m diagnosis 
T tiaday 

Hayward Post — 2 DiamosUc e>e dime 
F K Hansel — 2 Allergic dime 
C C Bitnch — 2 Hearmg tests 
H W Lyman — 2 Vestibular tests 
H. X Glice, Helen Gage, Allen PotteRj and L C 
Boemer — 3 Otolaryngological diagnostic clmic 
I Y OlCh and Clitford Menttes — 4 Demonstration 
of cases, patholog> of ear, nose and throat 
Wedituday 

Howard C Knapp — 2 Ocular tuberculosis clmic 
W'rLLiAM E Shahan — 2 Diagnostic ej e dime 
W'lLLiAM M James — 3 Ocular sj-phUis dime 
F K Han’sel — 2 Allergic dime 
C C Bunch — 2 Hearmg tests 
H W Lyman — 2 Vestibular tests 
H. X Gucl, Helen Gage, Allen Potter, and L C 
Boemer — 3 Otolarjugological diagnostic clmic 
L K Guggenheim and Doeotha Wolff — 4. Embrj- 
ology and anatomy of ear, nose and throat 
Tl ursday 

William r Haeda — 2 Diagnostic ej e dime 
Harvea j Howard — 3 Conference m ophthalmologj 
F K Hanhel — 2 Allergic chnic 
C C Bunch — 2 Hearmg tests 
^ W Lyman — 2 Vestibular tests 
H. N Guck, Helen Gage, Allen Rotter, and L C 
Boemer — 3 Otolaiymgological diagnostic dime. 

L C Bunch — 4. Cases with audiometnc cun cs 
Friday 

Howard C Knapp — 2 Ocular tuberculosis dime 
^WHENCE T Post — 2 Diagnostic e> e dime 
W njJAM SL James — 3 Ocular sj-philis dime, 
t K Hansel — 2 Allergic dime 
L C Bunch — 2 Heanng tests. 

^ n Click, Helen Gage, Allen Potter and L C 
-Boemer 3 Otolarjmgological diagnostic dime. 


OSCAR JOHXSOX IXSTITUTE 

Staff— Dail>, 0-00 and 10 30, Laborator> demonstrations 
Harvey D Lamb Pathologi of the e> e 
W'iluvmM James Conjunctnal cAtologr 
H Rommel Hildreth Anatomi of ej e and orbit. 
Geopge H Bishop and B Howard Bartlea 
P h>'siologv of the e^ 

Perca W Cobb Ph>'siological optics 
CttAPiOTTE W^EiGH-ARD Chemistry relatmg to oph- 
thalmology 

Rossleent: a Hetler Xutntion relatmg to oph 
thalmologA 

Louis A Julianelle and Marion C Morris 
Bactenology of the eye 

Staff — Daily, 2X0 Laboratory demonstrations, otolaryn- 
gology 

Geopge L Hourn, Louis J Birsner, James B 
CoSTEN, Harra X Guck, I D Kellea, Jp.. 
and Dorotha Wolff Anatomy 
W' F W EN-NTR and P R X’emocrs Phvsiology 
Catherete Bl'Hrmzstep Chemistry 
Eaxla'n Dixon Bactenology 
L W' Dean Cytology 
A J CONH Temperature changes 
Loris K Guggenheim Embry ology 
B J McMahon and Clifford Menhes Patholog- 
ical studies 

ST LOUIS CHILDREX^S HOSPITAL 
Tuesday 

L E Freimuth — II Otnlaiyngological operations 
Friday 

G E Hourn — 9 Otolaryngological operations 
A M Alden — 1 1 Otolaryngological operations 

BARXES HOSPITAL 
Monday 

Frederick O Schwartz — 2 Ophthalmological opera- 

tions, strabismus 

Tuesday 

L Dean and staff — 0 Diagnostic dmic- 

M F ARBLCKLEandB J McMahon — ii Otolaryngolog 
ical operations 

Meyer W ienhr — 2 Ophthalmological operations 
IT ednesday 

L W' Dean and staff — 9 Diagnostic dime. 

Haraha j Howard — 2 Ophthalmological operations, 
demonstratmg alonesia, ^eroconjunctis a suture, m 
Iracapsular cataract extraction 

Thursday 

H W Lyman, I D Kelley, Jr. — 9 Otolarymgological 
operations 

Friday 

A J Cone, and J B Costen — 9 Otolaryngological 
operations 

W^ L Hanson, L J Birsner and F K Hansfl — ii 
Otolaiyngologiod operations 
H. Rommel Hildreth — 2 Plastic surgery of the e\ e 
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SHRIKOIS’ HOSPITAL 

Twndsj 

C. IL Cj io O ». OpemW* UcfUKOtss of mod 
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SURGERY OF THE EYE, EAR, NOSE, AND THRO\T 
WASHINGTON UNRERSITY MEDICAL SCHOOL 


McMTLLAN HOSPITAL 


Daih, g oo and lo jo 

Stafi — Clinical lectures and demonstrations 

Laueence T Post Slit lamp demonstration 
■\VnxLur E Silaiian Phj-siological apparatus (mclud- 
mg thermophore! 

■V\ iT.T.TA M F ILaeda Ocular muscles 
H RoiniEL Hiedreth Ultranolet hght theraps 
B Y Ae\ts C>lmder skiascopj 
M Hayuaed Post Advanced refraction technique 
r EEDERICK E WOODRLTF OphthalmOSCOp) 

Max W Jacobs Ocular changes dunng pregnancy 

J E Jexntscs Color \asion tests 

Ro\ L AIason Industrial ophthalmolog) 

Holiday 

Hotv AED C Knapp — 2 Ocular tuberculosis clinic. 

Mevee Wiener — 2 Diagnostic e> e clmic 
iLLiAu M Jaaies — 3 Ocular sj^ihilis clinic 
P K Hansel — 2 Allergic clinic 
C. C Bunch — 2 Hearmg tests 
H W Lyaian — 2 Vestibular tests 
H N Guck, Helen Gage, Allen Potter, and L C 
Boeaiee — 3 Otolaryngological diagnostic chnic 
L W Dean — 4 Demonstration of cases illustrating lab- 
oratory methods used m dugnosis 
Tuesday 

M HaytvardPost — 2 Diamostic e>e dime 
F K Hansel — 2 Allergic clmic. 

C C Bunch — 2 Hearmg tests 
H W Ly'alan — 2 Vestibular tests 
H N Glice, Helen Gage, Aixen Potter, and L C 
Boeaier — 3 Otolarjmgological diagnostic dime 
L Y Olch and Cittford Menzies — 4 Demonstration 
of cases, pathologj of ear, nose and throat 
Wednesday 

Howard C Knapp — 2 Ocular tuberculosis clmic 
WiLLiAAi E Shahan — 2 Diagnostic e>e clmic 
WnjjAAi M Jaaies — 3 Ocular syphilis dime 
F K Han’Sel — 2 Allergic dime 
C C Bunch — 2 Heanng tests 
H W Lytian — 2 Vestibular tests 
H N Glice, Helen Gage, Allen Potter, and L C 
Boeaier — 3 Otolaryngological diagnostic clmic 
L K Guggentceiai and Dorothy Wolff — 4 Embr>- 

ology and anatomy of ear, nose and throat 
^ Thursday 

Villiaai F Hardy — 2 Diagnostic e> e dime 
Haev^ J Howard — 3 Conference m ophthalmolog} 

F K Hansel — 2 Allergic clmic. 

C C Bunch — 2 Heanng tests 
H W Lyaian — 2 Vestibular tests 
^ n Click, Helen Gage, Allen Potter, and L C 
Boeaiee 3 Otolaryngological diagnostic clmic 
t- C Bunch 4. Cases with audiometnc cur\ es 


Friday 

oward C Knapp — 2 Ocular tuberculosis clmic 
Ai Post — 2 Diagnostic e> e dime 

UM Al Jaaies — 3 Ocular syphilis clmic. 

1 K Han-sel— 2 Allergic clmic 
R N- — = Heanng tests. 

Gage, Ai.t.en Potter and L 
eatfr 3 Otolaryngological diagnostic clmic. 


OSCAR JOHNSON INSTITUTE 

Stall — Dad> , 9 00 and 10 30, Laboratory demonstrations 
Har\ ly D Laaib Pathology of the e> e 
Willi iai M Jaaies Conjunctiv al cy tology 
H Roaiaiel Hildelth Anatomy of ey e and orbit 
George H Bishop and B Howapjj Bartley 
Physiology of the eye. 

Percy W Cobb Physiological optics 
CatRLOTTE Weighard Chemistry relatmg to oph- 
thalmology 

Rossleen-e a Hetler Nutrition relatmg to oph- 
thalmology 

Louis A Julianelle and Mapjon C IIorris 
Bactenology of the eye. 

Stall — Daily , 2 00 Laboratory demonstrations, otolaryn- 
gology 

George E Houpn., Louis J Birsner, Jaaies B 
CosTZN, Harry N Glice, I D Kelley, Jr. 
and Dopothy Wolft Anatomy 
W F Wen-yer and P R Neaiours Physiology 
Catherine Buhraiester Chemistry 
Eytxy-n Dlnon Bactenology 
L W Dean Cytology 
A J CoNX Temperature changes 
Louis K Guggen-hhai Embiyology 
B J McMahon and CtnroRD Mesties Patholog- 
ical studies 

ST LOUIS CHHDREN’S HOSPITAL 
Tuesday 

L E Freiailth — II Otolaryngological operations. 

Friday 

G E Hours — g Otolaryngological operations 
A M Alden — II Otolaryngological operations 

BARN-ES HOSPITAL 
ilonday 

Frederick O Schwartz — 2 Opbthalmological opera- 
tions, strabismus 

T uesday 

L W Dean and staff — g Diagnostic clmic. 

M F ARBLCKLEandB J McMahon — ii Otolaryngolog 
ical operations 

Meytr Wien-ep — 2 Opbthalmological operations 
n ednesda\ 

L W Dean and staff — 9 Diagnostic dime. 

Haraxy j Howard — 2 Opbthalmological operations, 
demonstratmg akmesia, ^eroconjunctiva suture, m- 
tracapsular cataract e.Ttraction 

Thursday 

H W Latian, I D Kelley, Jr — g Otolaryngological 
operations 

Friday 

A J Cone, and J B Costen- — g Otolaryngological 
operations 

W L Hanson, L J Birsnxr and F K Hansel — ii 
Otolaryngological operations 
H. Roaiaiel Hildreth — 2 Plastic surgery of the ey c 
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CENTRAL INSrriVni FOR THE DEAF 
fl tad Thmdtj 

Xluc A OoLDcnn Jcua. Xi Coxnrc uri Sufi— to. 
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MruuD A UcOwna tod ttiS — le Tbt eperuioD arf 


a dlak lot tW camctlcv erf dcfctti li ^ndi tt 
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R Lixxm D« No Hnn» F sem nd Ua i 
Ooutfort — a SecM pfaue* erf ^«cU kbeota; 
nmxck in DCm-aaataoT (A eac Un . inmi arf 
T«;cJwieiO' u tpptird U Ceatrti laRttirti ier (ki 


ST LOUIS UNIVERSm 
FDonN DESLOGE HOSPITAL 
Ttrtaity 

Jam Gtm — t. f/wtl on erf fpiaepAdn ud epta < trfuL > 
■itttota u adJoTUU to nioto ta tW ireamcBt 
•rf ftaacena deapks, with den j fcttmtooa. 

J F mAEOTT — 1 io~ ImoKdkte nductlen erf lotn 
oadu knertoou by coeadtatkMl ocuAcat, «it& 

■! i L 

U L. GuDa — L Ulofcd keracetmy ideh ba«I tddtc 
bzay for tnu or ebiearfe fltacoent, Laedde openden, 
widi < Wj,MlT Atfa— t*d m kw erf r«Dhi. 

AtunCerm — % pa. F god t i o im ttJ prii! >c% >ti h ncore- 
^ogjcal ud MCBuJcml cootrol erf b cn-oc«Wc pnauo. 


MEDICAL SenoOL 

IT IIARY^ HOSPITAL 

Utmdtj 

W E Sab**, a B Wt«TUEX, R. H. ?tnitin nrf 
C. O Bxo« w— a. O U ib j/nii a^ et l ^xndeM. 
TViuxut U. Lcxeck, Too ud f.iiRim * 
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Tamdtr 
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FrUty 
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ST ANTHOVn HOSPITAL 

J/tmdty 




TarfaWay 
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FrMty 
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CLINICAL CONGRESS OF THE AMERICAN COLLEGE OF SURGEONS 


ALEXIAN BROTHERS HOSPITAL 
Monday 

J M Keller— 3 Ophthalmological cUnic 
Tueidav 

D P Ferris— 2 Otolar> ngological clinic. 

H ednesday 

C J Gissy — 3 Ophthalmological chnic. 


Thursday 

D P Ferris — 2 Otolarjaigological chnic 

MOUXT ST ROSE SANTTARTHM 
Wednesday 

WiLUAii Suit — 2 30 Otolaijugological dime 
Frida', 

WiLLiAii Sjut — 2 30 Otolarj-ngological dime. 
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JEWTSH HOSPITAL 
Monday 

Eugent; T Sexsexey — 2 Radical mastoidectomj 
I D Kelley, Js — 2 Direct \Tsion adenectomj 
A. SI Aldex — 2 Classic dosure of mastoid fistula 

T uesday 

Max W Jacobs and B Y Alyts — 2 Ophthalmological 
dime, operations and demonstration of cases 

Wednesda\ 

E Lee SIy'Ees and staff — 2 Demonstration of bron- 

choscopy cases, larjmgectomj 
C E Eiyier — 2 Direct laryngoscopy eYammation 

(Hashnger) 

I D Kelley, Jr — 2 Lynch suspension 
M D Pelz, 0 R Dobbs and Maxyyxll Flseberg — 2 
Diagnostic clinic mth demonstration of cases 

Thursday 

SIeyer Wiener — 2 Ophthalmological operations 

Friday 

Louis K Gugcenkeiyi — 2 Demonstration of cases 
A. M Dldex — 2 Snare and guillolme tonsillectomy and 
demonstration of hgation of bleeder, dacrj-orhmocj's- 
totomy 

S B Westlake — 2 Radical mastoidectomy 

depaul hospital 

Tuesday 

V V Wood — 2 Otolaryngological operations 
L J Birsner — 2 Anatom> of neck m relation to deep 
infections onginatmg m throat and their surgical 
treatment- 

W P Donoyax — 2 Otolaryngological operations 
Wednesday 

T P Lawton — 2 Otolaryngological operations 
George Hours— 2 Otolaryngological operations 

Thursday 

W E Sauer — 2 Otolaryngological operations 
V V Wood — 2 Otolaryngological operations 
W P Donovan — 2 Otolaryngological operations 
G H Poos — 2 Ophthalmological operations 

ST LOUIS CITY HOSPITAL 
Tuesday 

Carl T Eber — 2 Ophthalmological operations 
E LeeMy-ers— 2 Otolaryngological operations 

Friday 

E LeeJIyers— 2 Otolaryngological operations 


ST LOUIS COUNTY HOSPITAL 
Mondas 

O IV Koch, J B Costen and A M Alden— 2 Oto- 
laryDgoIogical operations 

11 ednesday 

C P Dyer, W’illiayi F Hardy and John AIcGeath — 2 
Ophthadmological operations and demonstration of 
cases 

Friday 

John Green and Carl Beisbarth — 2 Ophthalmological 
operations 

.MISSOURI PACIFIC HOSPITAL 
Tiiesda-e 

W G Patton and assoewtes — 2 Otolaryngological 

operations 

II ednesday 

Emmett P North and Vlncent L Jones — 2 Ophthal- 
mology, diagnostic and operative chnic 

S B Westlake and associates — 2 Otolaryngological 

operations 

Thursday 

W G Patton and associates — 2 Otolaiymgological 

operations 

Friday 

W G Patton and associates — 2 Otolarjmgological 

operations 

LUTHERAN HOSPITAL 
T uesday 

F C SmON — 2 Otolaryngological operations 

H N Glick — 3 Surgical consideration of structure of 
petrous pyraimd, demonstration of specimen, lantern 
sUdes 

n ednesday 

A Hooss — 2 E> e operations 

Thursday 

F C Simon — Otolaryngological operations 

Frederick O Schwartz — 2 E>'e operations 

ST LUKE’S HOSPITAL 
Monday 

W E Shahan — 2 Ophthalmological operations 
T uesda v 

B J McMahon — 2 Otolaryngological operations 
Thursday 

B J Mc^Iahon — 2 Otolaryngological diagnostic clime. 
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PHYSIOLOGICAL RESPONSES OF ECTOPIC OVARLAN 
AND ENDOMETRIAL TISSUE 
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I N p^e^^ous studies on the comparative 
growth of vanous pehne tissues trans- 
planted into the antenor chamber of the 
eye we were impressed bj' the possibihties 
offered for a study of function by direct obser- 
vation The prehminary work concerned itself 
only with the macroscopic and microscopic 
picture of growth These obser\'ations have 
been continued and further venfied In addi- 
tion m e have included a study of physiologi- 
cal responses under the foUowmg headings 
I (a) Recovery of normally impregnated 
ova from the uterus with attempted implan- 
tation mto the abdormnal caLuty, (b) trans- 
plantation of this active ovanan tissue to the 
antenor chamber of the eye 

2 Transplantation of normally fertilized 
ova to the antenor chamber of the e3'e 

3 Physiological and artificial stimulation 
of ovulation 

4 Direct observation of the effects of hor- 
mones 

5 Attempts at fertilization of ova which 
had been produced by artificial stimulation 
6 The possibilitj' of the use of ovanan 
transplants m the ej e as a test for pregnancy 
I^roccdtirc Rabbits were used as the expen- 
mental animals Bits of ovanan and endo- 
metnal tissue were removed by laparotomy 
and transplanted directly' into the antenor 
chamber of the ej e through an inasion at the 
limbus Si\ty-eight animals were used 


Results The results mil be desenbed under 
the vanous headings pretnousl}' listed 

la Recovery of normally impregnated ova 
from the uterus ■uath attempted implantation 
into the abdominal cavity In this senes 34 rab- 
bits nere used Twenty-eight pretnously iso- 
lated does were placed mth the buck and then 
at penods varying from 72 to 140 hours after 
definitety observ ed coitus laparotomy was per- 
formed The ovanes n ere inspected for signs 
of recent o\nilation One ovar>', both of the 
tubes, and the entire uterus were removed and 
vanous transplants w ere made as desenbed in 
the succeeding paragraphs In 17 animals, the 
ova Mere n ashed from the uterus mth warm 
normal sahne or Locke’s solution into a stenle 
natch glass, identified, and returned to the 
abdominal canty In the remamder the ova 
were washed back into the abdommal canty 
directly from the uterus Some of these eggs 
were saved for section and were shown to hai e 
been fertilized, since they were in the process 
of dinsion The number of eggs vaned from 
one to mne We could find no endence of im- 
plantation of the ova that we had n ashed back 
into the abdominal canty at subsequent oper- 
ation or autopsy We think we may be able to 
produce abdominal pregnancy by a modifica- 
tion of techmc 

transplantation of this active ovarian tis- 
sue to the anterior chamber of the eye A small 
piece of the endometnum was transplanted 
553 
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Into the Wt eye, a thin »ectkm erf ovaiy into 
both cyM (Fig ii The remimlny oraiy mu 
lelt undibturl^ In the Abck)men. In Done of 
these eyca observed from 3 days to as long as 
7 months was ovulatioo noted. Schochet, In 
igio briefly reported ovulation In the eye of 
the rat. He failed to dcKrfbe the details of Us 
techni^e 

1 Tretupicnlali^H tf nenKoUy JeriOUe^ ota 
is Uk oMifrisr dtembtr sj Du eye Attempts 
vere made in three animals to transplant nor 
maHy fertflized ova recovered from ulcnne 
washinp to an endometrial bed In the eyr 
The attempts to secure Implantatioa were un 
soccesaful and we abendooed further eflorU 
to Implant ova hofrfng to produce ovulation In 
the eye and fertHiie the ova there. 

3 PkynelspiM oad arttfcisl ttimuUttsm sf 
eeutalisu Ten of these rabbits vere again 
nfaced with the birek and ctrpoUtfon obacrrol 
Mween s weeks and 4 mosths after the pre- 
paratory operation described earlier No en 
deuce of ovulation In the eye was noted The 
rahUts were later givra pregnant rmne 
following the technique ^ tba routine Frkd- 
man test Tbe alKloaunal ovary gave poaithr 
multsineachiastance butooetddoDceofovu- 
latioa was noted lo the tran^rfanted ovarian 
thane 

We then ttought that the retetioa was a 
quantitative one and that pQsdW/ a concen- 
trated honoocie might produce rnults in the 
transplanta Two rab^ were prepared as 
foDowi The nght ovary and 1 small section 
of tbe nriit boni of the utenii were removed. 
Pieces oTovary and eDdometrium were trans- 
planted Into each eye. These s rabWu with 
the 10 already mentiooed were pven follnlfto* 
or antultrin S. Reaction in the traniplanted 
ovarian tis*ae did not occur In any of the is 
rabbits. Howercr eitreme 
In the nbitotnlnal ovaries of all rabbits and 
ttgs were recovered from the mtfP«*ted^ 

^ d tli= tilri o' tl>' 

the technique last in«t»€^ 

Zhrrrt >/ 


that I 

for thli 


rtaaoa unrespowive to stimuli 


of proved potency The eodometrul Iraai- 
plants in the eye continued to ibcr* tbe tyjfol 
blosh and blamtii pbenomcaon whkh am re 
centJy described by JlarkceandwidchliicBji 
wfll disappear between 30 aod 60 days tiler 
castrttiotL This blush and biiaeh pbeoeoe 
TWO nas bcantifoDy Dhtftrited in many of cur 
Wofoand as (fad JJirtee thstitTU 
not synchronous In muJtjpie Implsna In the 
same eye or m cqiposite eyes. Tberhythawti 
variabfc but we ^ve not made cartm etatr 
vstJOQS as to its duratioo oc the effect of the 
estrns cycle. Castration, then, seensed Ima » 
logical measure to prove the viairfEtf of the 
transplanted ovarian tusoc. The remtmhif 
ovary was removed and obaerratkau begm 
on the cyxbc phenomenon of the t nmirfsnt td 
eadometiiam. It did not disappear In 
tn«l>nn-« k> WC WCrt fofced tO COOdoit 

the ovarian Iranrolants were active or thtt t« 

congestion and blanching were UBder other 

■nras far ocJy two of these caitrales lure 
shown any ipontaoeoai activity in theov»i» 
transplant. In of these anlmab 00 the 
third day after osatrailoQ, a suggeitlvc ^ 
appesjea on the ovadan tran^Jiant, 
definite by tbe sialh day and «^dnuw « 
grow for j* days. Spootaneooa growth 
ocies seemed lo be a iJower process tbanw^ 
It was predpftated by artificial s timnUtto 
Mch as pregnant urine. Complete regresdtai 
ocenned at the end of la additiooal^T*- 
Hje Iramplant iu this rabbit was later joam- 
latcd by the Intrarcoous infection of pcegftant 
urine After 4B hours nucroscopje cridenct* 
of cnrularicai h^ oc xu r i ed Tbe secood islonl 
also exhibited a cthO foflxde-Cie spot In the 
ectopic ovanan tissue 3 days after castrall'*- 
This spot became pfog r es ti vely darker 
the end 0/ 7 days assumed tie characlcristk 
amcsrance of a UwifMSdtim Thu snlfnal » 
still imdei observation and the spot has 
amajQcr and lighter in color ^ter sutSdeni 
time has eUpi^ to allow for further ipt®- 
taneouj activity and compiete r egrea n o n thb 
tran^jlant wiD be stimulated by commercial 
bomioocs. 

These experiments proved that at feast some 
of the ovarian transplants were capable of 
spontaacona activity Believing that these 
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Fig I Fig 2 Fig 3 


Fig I An eje showing implants m their usual positiops, mg egg, d, through m’stic follicular degeneration, e, to 
a, ovarian tissue, 6, endometnal tissue. These implants are markw lutemization,/, are well illustrated These c han ges 
about the a\ crage sue and color before stimulation are the result of stimulation b> the mtra\ enous mjection 

Fig 2 This implant filled the antenor chamber of the of pregnant urme, 

ej e from the oliarj bod> , a and the tns, b, to Decemet’s Fig 3 V high power section of the npemng e^, a, men 
membrane of the cornea, c It was about one-fifth this sue tioned in Figure 3 Ijmg agamst Decemet’s membrane at g 

before stunulation CKanan changes rangmg from a npen- The nuclear structure and corona radiata are well shown 


grafts t\ere the controUmg factor m the blush 
and blanch mechanism, we again decided to 
test the response of the ovanan transplants in 
castrated ammals with hormonal concentrates 
and pregnant unne The results were star- 
thng Whthin 30 to 48 hours following the m- 
jection of foUutein, antmtnn S or pregnant 
unne, gross e\ndence of tnolent ovanan changes 
could be seen (Figs 2 and 4) The ovanan 
transplants increased five to ten times m size 
and their margms became studded with many 
large folhcles The pale color of the ovarj' 
changed to a dark cherrj" red and gross e\n- 
dence of mmute hsemorrhages could be seen 
through the cornea After 3 to 5 days the im- 
plants assumed a j ellou -red or salmon colored 
tint which we mterpreted, m the hght of the 
microscopic sections of the e>es (Fig 5), as 
degenerating corpora lutea 

The endometnal tissue m the ejes just de- 
scnbed remained m a constant state of blush 
in some instances, in a constant state of blanch 
m others Whether this was due to the m- 
creased ovanan activity or was the direct 
effect of the injected hormone as Markee has 
reported, using menformon, ue cannot saj 


In one animal the endometnal transplant be- 
gan to increase in size sjmchronousW mth the 
ovanan changes and grew progressu ely larger 
until the two implants almost filled the ante- 
nor chamber of the eye At this stage the 
intra-ocuIar pressure became so great that u e 
feared corned rupture uith extrusion and loss 
of the implants The color of this hypertrophic 
growth had changed from its hyperaeimc ap- 
pearance to a pale yellow as if undergomg 
degeneration The eye was enucleated and is 
now m the process of preparation We will 
make no attempt to explam this phenomenon 
until the microscopic sections are studied 

All eyes removed were placed m hlueller’s 
or Zenker’s solution and imbedded m celloi- 
don Six to 1 2 weeks were necessar}' for satis- 
factory'^ preparation The eyes were senaUy 
sectioned and all sections preserx'ed E^ery' 
fifth section was stained, mounted and num- 
bered so that we could recover any desired 
areas in the future 

5 Allempls at fertihzahon oj ova lolitch had 
been produced by artificial stimulation We 
have mjected sperms into the antenor cham- 
ber of the eye with a fine hypodermic needle 



la 3 anlca«li tX periods rurui^ Insm lo to 4S 
boun itter utificid rtlcouUtxm Asd colu^ 
deoul with numiKopfc evidence ol orulctioo 
in the owijui tmi^Unts. Omlxtloo ww 
prcxluced m 4 aix^^enited upon ■ntm»li by tbe 
rn}ectk?n oi follat^ Twelve to 48 bounUter 
(pmm were lajected through the tbdoinlnaj 
wtll or poared dlrectJy over the onria «t 
Uparotomy ImpUnUUkw thd not occur In 
gsy c«M n e ih^ continue thi* pbue of the 
experiment dcRiR with •tfetnpU to fmiUie 
ov» produced by coitui with v»»eclomi*ed 
bucki, since ot« produced by artlficid rtimu 
UtKHi nuij not be nonml 

6 Tht fettiiiUJr *f l*e »u ej twn*K trtms 
tUnls in U>e tyt €S * tai prrtn*»cj We«fe 
iMn. BOW to dtnpilfj the techniqoc of the 
nreperttkm of these wdiiuls w th»t cwtrttlon 
inffimpUnUtion of tmue into the e>-c may be 
done at tbe ume operation- If this prow 
feasbic a series of animals can be prepared 
cmQv and then be t\-aflaWc for w to r ead 

^ Ume or faciblits for tbe pro^ra 

• pf-fsclora. The repeated QM of wucnals with 


tion. The ocJy risi wiD be from tbe Injectice 
of toxic oriBe. 

We hare used 8 ammali in theae tests witb- 
oat a faihire In i rabbit tbe rcactioo whSe 
stnwriy poaitive In one eye was it 
grossly negtUvT b tbe other (Plate I fronlb- 
pjece) This is difficult to eznialn and yet « 
have obs erv e d a comparable ' defect" In retc 
tkm In ooe ovary b tbe usual Friedman lest 
This pregnancy test as modified by ooe erf 
US (x) to bcreaae accuracy afforded a ipJeftSd 
opportunity for cbecLing tbe variatioos In re 
aponae of both abdombaJ ovaries. Qidte fr^ 
quently the prinjary inspection of the ervanes 
revealed foflldei that imght be btcrfweted as 
a poaitive test if the ovaries had not been b- 
•f^ed prcvfewsly In at 6 Instances i 
ovary remained practically unchanged after 
repeated bjectioos of suspect urine whBe the 
oppowte ovary was the site of marhed chang* 
as shown by many Urge recently ruptnrw 
foDldea. 

coHcujuoia 

The case of franspUntatJoa constant vwl 
bfllty a fluid filleo space for growth and 
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Fig 10 Fie ” 



Fig 7 Metaplasia from the usual tj’pe of endoraetnal 
epithehum to that suggesting cfliated, a, high columnar 
epithehum of tubal t^Tie, b, has occurred in this section 
Epithehum is not present on the antenor surface of the 
ins, c, m the normal e> e. 

Fig 8 Photomicrograph shoinng normal germmal epi- 
thehum, a, on the surface of an o\"anan transplant. Pro- 
liferation of the germmal epithehum has occurred on the 
antenor surface of the ms, b, between c and d It is mter- 
estmg that the onlj primordial follicles, e, found bj senal 
section la> just beneath and parallel to the surface of the 
germinal epithehum 

Fig 9 All of the o\ anan transplants were cut from the 
abdommal o\ arj m the shape of isosceles triangles so that 
onlj the base could have been covered by germmal epi- 
thehum This transplant had assumed a circular form It 
was completely surrounded by germmal epithehum which 


had proliferated to form four or fi\ e disUnct lay ers, a It 
is mterestmg that no primordial follicles were found b\ 
senal section of the implant. 

Fig Id The arrangement of cells m this section may be 
only an artefact but it suggests folhdes m the process of 
formation a represents a normal primordial foUicle, at b 
and c the stromal cells seem to be arrangmg themsehes 
into structures not unlike the theca of an early primordial 
folhde. 

Fig 1 1 Cross section of a small implant m its entirety 
The ovarian tissue hes withm the ins completely sur- 
rounded by^ it. This was the only ovum found m the sec- 
tion and represents folhcular structure beautifully 

Fig 13 High power magnification of the ovum illus- 
trate m Figure ii lymg in the discus prohgerus, a The 
area b suggests formation of a polar body but may be due 
to a defect m preparation 


nounshment and prompt vascularization lead 
us to beheve that the antenor chamber of the 
eye is an ideal location for the study of groivth 
and physiological response of transplanted 
tissues 

We have further substantiated the fact that 
endometnal tissue has pecubar properties of 
proliferation of its epithehum mth mvasion of 
adjacent structures forming tjrpical gland-like 
spaces (Fig 6) , that frequentlj this epithelium 


(Fig 7) undergoes a metaplasia to a tyqie re- 
sembh ng tubal epithehu m Oneofus(i) reported 
a probable metaplasia of utenne epithelium to 
epithelium of tubal type in a pre\nous article 
Schochet has also observed this phenomenon 
Sampson more recently suggested that tubal 
epithehum may undergo a transition and pro- 
hferation of its cells so as to be mdistinguish- 
able from normal endometnum We are trans- 
planting tubal epithehum into the eje to see 



5S3 


SlJRGERl GYNECOLOGY AND OBSTETRICS 


'irbctheT mctumrpbocU ocaus Into liacue of 
cndometiUl type. 

laolAted aegtncnu of tras^iUoted eodomc 
trimn rttjtin the property of aitenute coQgo- 
tion utd Minrftlnt irhich *cem to be, *t Iccst, 
ondei the launetfiate control of oviriitn activity 
We are impreaied with the evideDt ea«e with 
whkb sach a highly qxciaQzed tmue aa that 
of ovary can be made to hve In thli kication 
that over relatively long peiioda of trana' 
plants will remain cmlexcent or realitaDt to 
theu Qsoal admuli aa Wg ai other ovarian tla- 
rue u preaqit In lU Dormal location 
In aoiDc Instances, at least the gcrmmal 
^thdhun suggests a power of proliferation 
8 and ^ In other* it sui^;wu abiUty 
to Initiate new folbcular fomatMo as sug 
gexted by Sweay and Evans (Fig lo) TMs 
may be due to a compenaatory bypeiUophy 
foQoving caatratwn as {odlcat^ by the sporv- 
taneous appearance of foihcles in tranipUnta 
prevtotaivmacllve- More definite evldaicc of 
this poaubnity it suggested by the regular ap> 
pearaoce in implants of a ti^deo aeudUvfiy 


to ordinary ovanan ftimull fcflowiftg oy 
tradon 

Otic Is forced to cottdode that tH oramfl 
tissue is not dmoltaoeoasly retpootire to 
known potent stimuli Thit may be due to tk 
fact that a portion Is In a resistant phase or 
because new ovules sre in the procen of for 
nutloQ and gnrwth. These phyiitalotlralfuw 
ttons are under control of wood bocne rt i m n H 
arid art UKicpeiKient of localion and nerve sop- 
pjy We are unable to expiain some of these 
phenomena but future observatloos nay lead 
(o their aoJudon A ridkal change In oor pres- 
ent conceptioo of the fonnalion of pruawdal 
foOides may be the result. 
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THE ^TABDlITY OF STRANGULATED INTESTINAL LOOPS 

An Experimental SrtrDx * 

L-WTENCE JACQUES, M , W A DROEGEMUELLER, II D , ant) J R BUCHBINDER, M D , Chicago 


D uring recent 5 ears much progress 
has been made m the prompt recog- 
mtion and rehef of mtestmal ob- 
struction Nevertheless, cases of severe 
strangulation are still encountered, and the 
problem of their proper surgical treatment is 
often a matter of doubt A difficult phase of 
that problem is the accurate estimation of the 
degree of damage sustained by the strangu- 
lated bovrel The practice of extenonzmg 
doubtful loops has perhaps diminished the 
need for an accurate decision on this pomt 
Nevertheless, exteriorization is not air\ays 
feasible — particularly rvhen ver^^ large seg- 
ments of bowel have been m\olved,nor is it in 
itself an mdifferent procedure The mor- 
bidity and mortaht}" resultmg from the ex- 
tenonzation of damaged loops r\hich imght 
safely have been returned to the abdomen are 
suffiaently great to justify a search for means 
to avoid this step when possible 
The work here reported was imdertaken m 
an attempt to estabhsh cntena of xnabihty 
more accurate and rehable than those now 
available and to re-valuate those cntena now 
commonly m use 

METHOD 

All experiments were performed on dogs 
With the exception of a few mstances where 
\ery bnef strangulations were produced by 
means of clamps, the foUowmg method was 
adopted 

For purposes of uniformity, the te rmin al 
deum about 6 mches from the deocascal junc- 
tion was chosen m all cases The obstruction 
was produced at a low level to make possible 
an adequate survival penod A loop of ileum, 
measunng m its outer circumference about 5 
times Its diameter was chosen A soft rubber 
cuff was sutured loosely about the base of the 
loop and a silk hgature was then tied over the 
cuff with the first loop of a surgical knot 
This knot was slowly tightened until artenal 
pulsations m the strangulated mesentery were 
barely perceptible The knot was then com- 


pleted To prevent further shppmg m of con- 
tiguous segments of gut, a comphcation which 
at first occurred rather frequentlj", m all later 
experiments the cuff was loosety sutured to the 
mesenterj^ above and below the piomt of 
strangulation Ohserrations were usually 
made m from 18 to 24 hours after strangula- 
tion Despite all efforts to produce a uniform 
lesion, marked differences m the amount of 
ultimate damage were observed These 
differences were attnbuted to such vanables 
as the amount and character of the contents 
of the mvolved loop, the exact arrangement of 
the vascular supplj^ m each case, and im- 
avoidable vanations m the actual degree of 
constnction produced Following the penod 
of strangulation, the abdomen was reopened, 
the condition of the strangulated loop m- 
vestigated, the obstruction reheved, and the 
subsequent clinical course obsen ed The 
strangulated loops were exanuned from the 
following pomts of \iew (i) gross patho- 
logical findmgs, (2) state of the vascular 
supply, (3) contractihty, (4) permeabihty 

GROSS PATHOLOGICAL EINDIN’GS 

Under clmical conditions the following 
procedure is usually employed m examirung 
an exposed loop of strangulated howel The 
color of the bowel, its consistencj', and the 
presence or absence of gross perforation, the 
quantity and character of the pentoneal flmd 
present, and the condition of the mesenteric 
vessels are qmckly noted The mvolved loop 
is then wrapped m hot, moist cloths, or when 
possible, returned to the abdomen, and after a 
vaiymg period the damaged tissues are agam 
exammed for evidences of orculatoiy^ return 
The cntena of such return usuallj’’ employed 
are (a) a change m color such as might re^t 
from an mcreased inflow of arterial blood, 
(b) the return of pulsations to the artenes of 
the mvolved mesenterj’’ 

Observations were first made m a senes of 
21 loops strangulated by the method descnbed 


•From till L»bc?r»totr of SoiEial Rocaich mud tie Depmrtmenl of SarEory NortlTOtem Unrrmitr Medicml School, Chicai 
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Trhrtber mcUiaorptH*!! occun into ll«i» of 
endorartritl type, 

IsoUtcd teraenU of transplanted eiMiome 
tnum retain too pix^jCTty of oltemtle coogo' 
Uon and blanching i^cfi ■rwn to be, at least 
under the ImroediattcontroIoforaiianacUvitv 

\\ e ore Impreoed with the evident ea*e with 
which (uch a highly ipcdollced twue at that 
of ovary con be made to live In thl* location 
that over rdatirdy lon^ periods of time trons- 
plantt wQl remain qmetcent or rexlztant to 
thrli ttSQ&l otimuli as king u other ovarian tis- 
sue Is present in its ixmasl locatioa 

In some Instances, at least the germinal 
critheliniQ suggests a power of protlfermtion 
(Ha 8 and ^ In others it suggests abfhty 
to Mdate new foIUcalar formauoa os sug 
gested by Swesy and Evans (Fit lo) Tms 
may be doe to i compensaterry hypertrophy 
foQowiBg cBxtraticQ u iadioUed by the spoo 
toneous aiwearance of fodkka in tron^iianiB 
prevfotialy inactive. More definite evldoioeof 
this potsflifllty ts suggested by the regular op- 
peuince in implants of a sudden sotiltivity 


lo ordinary ovarian trim oh foDowinj cii- 
tmtioa 

One [s forced to coodode that tB oraiaii 
tissoe b not dmoltoneoasiy ropooihe tn 
Loown potent stimuli This may be doe to the 
fact that a portion is in a mhtsnt pfaue or 
because new ovules ore In the procew of kr 
matlon and growth. These phystolopcsl fnnc 
Pons ore ui^er control of bwod boTT>e itiiinsS 
and are independent of location and aene sup- 
ply W c are unsWe to opUin some of these 
phenomena, but future obsovatioiis may lead 
to ihdr solutiocL A radio] change tnemffra- 
ent coaopUon of the formation of pnmorcQsI 
foOides may be the tetulL 
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THE \TABTLITY OF STRANGULATED INTESTINAL LOOPS 

An ExPEimiENTAi, Stud\ * 


LA.WTIENCE JACQUES, M D , W A DROEGCMUELLER, D , and J 


D uring recent years mucli progress 
has been made m the prompt recog- 
mtion and relief of intestinal ob- 
struction Nevertheless, cases of severe 
strangulation are stdl encountered, and the 
problem of their proper surgical treatment is 
often a matter of doubt A difficult phase of 
that problem is the accurate estimation of the 
degree of damage sustamed by the strangu- 
lated hovel The practice of extenonzang 
doubtful loops has perhaps dimimshed the 
need for an accurate decision on this point 
Nevertheless, exteriorization is not always 
feasible — particularly when veiy large seg- 
ments of bowel have been mvolved,nor is it in 
Itself an mdifferent procedure The mor- 
bidity and mortahty residtmg from the ex- 
tenonzation of damaged loops which might 
safely have been returned to the abdomen are 
suffiaently great to justify a search for means 
to avoid this step when possible 
The work here report^ was undertaken m 
an attempt to establish cntena of Auabihty 
more accurate and rehable than those now 
available and to re-valuate those cntena now 
commonly m use 

METHOD 

All experiments were performed on dogs 
With the excepPon of a few instances where 
very bnef strangulations were produced by 
means of clamps, the foUowmg method was 
adopted 

For purposes of unifonmty, the terminal 
ileum about 6 mches from the ileocrecal junc- 
bon was chosen m all cases The obstrucPon 
was produced at a low level to make possible 
an adequate survival penod A loop of deum, 
measunng m its outer circumference about 5 
tunes Its diameter was chosen A soft rubber 
cufi was sutured loosely about the base of the 
loop and a silk hgature was then bed over the 
cuff with the first loop of a surgical knot 
This knot was slowly bghtened unbl arterial 
pulsabons m the sbangulated mesentery were 
barely percepbble The knot was then com- 


R BUCHBIXDER, ilJ) , Chicago 

pleted To pre\ ent further shppmg in of con- 
bguous segments of gut, a comphcabon which 
at first occurred rather frequently, m all later 
expenments the cuff was loosely sutured to the 
mesenteiy- above and below the pomt of 
strangulabon Obsenmtions were usually 
made m from 18 to 24 hours after strangula- 
bon Despite aU efforts to produce a uniform 
lesion, marked differences m the amount of 
ulbmate damage were obseiwed These 
differences were attributed to such \anables 
as the amount and character of the contents 
of the involved loop, the exact arrangement of 
the vascular supply m each case, and im- 
avoidable vanabons m the actual degree of 
constncbon produced Following the penod 
of strangulabon, the abdomen was reopened, 
the condibon of the strangulated loop m- 
vesbgated, the obstrucbon reheved, and the 
subsequent clinical course obsen^ed The 
stran^ated loops were exammed from the 
following pomts of view (1) gross patho- 
logical findmgs, (2) state of the vascular 
supply, (3) contracbhty, (4) permeabdity 

GROSS PATHOLOGICAL FINDINGS 

Under chmcal condibons the following 
procedure is usually employed m ex aminin g 
an exposed loop of strangulated bowel The 
color of the bowel, its consistencj', and the 
presence or absence of gross perforabon, the 
quanbty and character of the pentoneal fluid 
present, and the condibon of the mesentenc 
vessels are qmckly noted The mvolved loop 
IS then wrapped m hot, moist cloths, or when 
possible, returned to the abdomen, and after a 
vaiying penod the damaged bssues are again 
exammed for evidences of circulator)^ return 
The cntena of such return usually employed 
are (a) a change m color such as might re^t 
from an mcreased inflow of artenal blood, 
(b) the return of pulsabons to the artenes of 
the mvolved mesenter)’- 

Observabons were first made m a senes of 
21 loops sbangulated by the method descnbed 


‘From the Laboratory of Surgical Research and the Department of Surgery, Northwestern University Medical School, Chicago. 
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Flff A TliKle rtrunklcd Liep ta *fak^ dntk 
accsJ^ Irotn hw raoe efasbvoaa rwlttac tna 
■ Bwkr nn t tht pel U cottdvtie^ 

Of tbcM 11 cues, Id 'were rqpinled uchnia] 
ty Tl&ble S ai POP-viabte., Id 3 caaei via 
billty u Judged by groaa dioicaJ fiodlDga, waa 
regai^led as questuoable. A bnef analyilB of 
findings foUoirs 

A Coiof nitfrn In all cases In this group 
the fltrangulated loop was releaBcd dropped 
Into the abdonim, and observed 5 or 10 
mlnatcs later for cvidencei of improvement In 
rrJnr In DO lostance In the 8 loope regarded 
u Don-viahle was any return obsaved In the 
j, cases remaining the subsequent cUnlcal 
coune demonitiated that the strangulated 
loopsbadretaiDcdthdrviablUty Inioofthcse 
then was a definite color retum. In the 3 
ranjlitog, bowtro- of the it™^ 

t»o TO WloTOi by no dculy recogniijMe 
It, coiot 

otlir «od»tcd gtn. p.ttolopcd ^ 

return thi»m to the abdomen yet 
course of cvoits. 


Flf. A Maa9ie trtsy tfur Mbouarftftu^ 

Ub. >ioU th* Bajied brai iart isei m i 

tka shout the utoy Uihea|h Ihs Iudm «ti 
palBDt, be r*lsiOi»* could be paJpeUd. TV 
(• the loser loti b-Bri enser ep^nsdio the acnsl 

These results may be tabulated u shown la 

Table L 


B ArUnal fultaUmu Clinically cco- 
aldcrable weight is usually attached to the 
praence or absence of palpable pulmtkau In 
the i Dca entglc arteries of strangulsted 1*^ 
Koeber emphasised the Importance of til* 
an and Elsberg has stated that If strangulal 
ed gut Is to be cooafdaed yiatJe, the ve*el* 
must be pulsating througbout the entire seg- 
ment” and that special attention should be 
paid to the rebels In the central piortloo of the 
segment Obaovatioca on this point were 
made in the 11 aperlmcnti mentioned andin 
10 additional aperiments run primarily for 
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studies on surface temperature The results 
are shown m Table II 


T'lBLE n 


CBnial diwcnruii 

No ofcr 
peruncflts 

Diagnosis 

correct 

Percentage 

Non viable 

12 

12 

100 

t^able 

16 

I 

6 2 

Questionable 

3 

0 

0 

Totals 

31 

13 

41 9 


In onlj' one of the 16 viable loops studied 
could pulsations be made out. Thus, imder 
the specific conditions of these experiments, 
the presence or absence of mesenteric pulsa- 
tions was a most unrehable mdex of viabflity 
It was felt that this discrepancy must be 
explamed m one of two ways (i) that the 
pulseless vessels v ere obhterated and the via- 
bnit}' of the strangulated segments was mam- 
tamed by collaterals, or, (2) that the absence 
of pulsations was not m itseK proof of the oc- 
clusion of such vessels 
An answer to the first question may be de- 
rived from studies on the blood supplj' of the 
small mtestme, such as those of Rydigier, 
Eisberg and, most recently, Demel With 
mmor vanabons, these authors are agreed 
that the artenes of the mesentery may be oc- 
cluded with the greatest degree of safety m 
the second arcade (vessels of the second order 
— Demel), and that from this pomt on the 
danger rapidly mcreases as the mesentenc 
border of the mtestme is approached Thus it 
IS generally held that gangrene will result from 
the hgation of radial vessels to a segment of 
mtestme approximately 5 centimeters m 
length. In these experiments, viabihty was 
frequently retamed m segments considerably 
exceedmg that length m the absence of pulsa- 
tions anywhere m the strangulated mesentety 
The studies mentioned render it qmte unlit ply 
that such segments were bemg nourished bj 
collaterals Furthermore, m surface tempera- 
ture studies, which will be described m detail 
later, evidences of an inflow of blood into the 
mesentenc vessels after the release of strangu- 
lation were repeatedly observed with no re- 
turn of pulsations Fmally,m several instances, 
the patency of such vessels was estabhshed by 
direct exammation (Fig 2) Thus, m the dog, 
imder the conditions of these experiments, the 
absence of pulsations was not proof of the com- 



Fig 3 Nonnal bowel Clamping of tbe mesentenc 
vessels for a bnef penod resulted in a ^rp drop m surface 
temperature followed b> a prompt return to normal on 
release 

plete obhteration of the vessels m the strangu- 
lated mesentery Apparently, m many cases 
pulsations were merdy obscured by the marked 
oedema, hoemorrhage, and mfiltrationj m- 
vanably present along the course of these 
vessels after strangulation It is mterestmg, 
m this connection, that one of us (J 
Buchbmder) has repeatedly returned to the 
abdomen strangulated mtestme m which there 
were no mesentenc pulsations, the diagnosis of 
viabihty bemg made on the return of color 
followmg release 

C Miscellaneous observations 1 The odor 
of the peritoneal contents was recorded m each 
of the 21 cases in the group of experiments 
mentioned A gangrenous or fsecal odor was 
regarded as emdence of necrosis The record 
IS shown m Table III 


CCnldl 

TABIX in 

No of ei- 
peninfnls 

Diagnosis 

correct 

Percentage 

Non-nable 

8 

6 


\Table 

10 

S 


Questionable 

3 

3 


Totals 

21 

17 

So 9 


It may be noted that while no viable loop 
was associated with a fecal or gangrenous 
odor, 4 of 10 non-viable loops were equally m- 
offensive m this respect The absence of f acal 
odor, therefore, was by no means reliable evi- 
dence of viabihty m these experiments 
2 Durmg the progress of these experiments 
mcreasmg attention was paid to the con- 
sistency of the strangulated segments With 
accumulatmg experience, this pomt proved to 
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inability referred to in the hterature In the 
present work it was found that stagnant ex- 
travasated blood would frequently ooze from 
puncture wounds made in definitely gangren- 
ous bowel We, therefore, decided to make ob- 
servations on each loop before and after release 
of the strangulation, the character, as well as 
the presence or absence of oozing, being re- 
ported m each case The test was performed 
m this way in 20 experiments We regarded 
it as positive only if bleeding was more active 
and if the color of the escapmg blood became 
fighter after than it had been before release 
The results are shown m Table TV 

TABLE rv 

No of 

ctpenmenU Contct Pcrccntagt 
10 10 

7 7 

i I 

20 18 90 


GaDgrenons 

Viable 

Questionable 

Total 


It is signi fi cant that the only two mstances 
in which the test was misleadmg occurred m 
questionable loops Furthermore, an obvious 
objection is the necessity for making puncture 
wounds m bowel already damaged by strangu- 
lation It was felt that m many cases the 
danger from this source was great enough to 
contra-mdicate the procedure 
B Readtan to drugs affecting tlie circulation 
Drugs specifically affectmg the rmnute 
vessels of the skm, m particular, histamme, 
have proved useful m demonstratmg the state 
of the vascular supply of the extremities An 
attempt was here made to apply similar 
methods to the study of the circulation of 
strangulated loops 

I Histamme aad phosphate m a solution 
of 1 1000 produced no visible color reactions 
when apphed to the serosa of normal or 
strangulated intestine The color of such 
loops, particularly after strangulation, pre- 
cluded the possibdity of visuah^g an artenal 
flare, such as can readily be produced m the 
skm Frequently the apphcation of histamme 
to the surface, or espeaally its injection mto 
the muscular wall, was followed by strong 
rhythmic or tome muscular contractions It 
was found that similar, although less marked 
contractions, could be produced by simple 



Eig s An 18 hour strangulation The temperature of 
the distal collapsed loop, D, was maintained while that of 
the proximal distended loop, P, dropped steadily 


marupulation or by the mtroduction of a 
needle alone without injection 
2 Pitmtnn and adienaim Because of the 
disturbance in motihty, resulting from in- 
jection, we confined ourselves to the apphca- 
tion of these substances to the serosa It was 
found that when a drop of surgical or ob- 
stetncal pitmtrm was placed on the serosa of 
normal gut, an area of blanching, correspond- 
mg sharply to the limits of the drop, could be 
produced This reaction usually appeared 
withm 30 seconds after apphcation of the drop 
When, after its appearance, the drop of pitui- 
tnn was sponged away so that the serosa could 
be directly observed, the blanchmg was found 
slowly to fade, disappearmg completely after 
several minutes Similar, although less marked 
responses, were obtamed by the apphcation of 
I 1000 adrenahn chlonde Lewis regards the 
blanchmg produced by the mtracutaneous in- 
jection of pituitrm or adrenahn as the result of 
the direct stunulation of the walls of all of the 
mmute vessels of the skm— artenoles, capil- 
lanes, and venules It was felt that the 
blanchmg produced here occurred on a similar 
basis and that it, therefore, demonstrated the 
presence of hvmg mmute vessels with con- 
tractile walls and hqmd contents The value 
of this reaction as an mdex of viabflity was 
therefore mvestigated Observations were 
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the mesentenc vessels continued to fall rapidly 
after release In one of the viable loops, there 
was a slow drop m temperature also after re- 
lease, while over the mesentenc vessels of the 
4 r emainin g nable segments a defimte nse 
was absented Thus, the test was correct in 5 
of 6 cases, or S3 3 per cent 
It IS e^ndent, therefore, that an mcreased 
inflow of artenal blood did not always produce 
a measurable increase m the surface tempera- 
ture of the mtestme Apparently the amount 
of blood reachmg the oedematous, haemor- 
rhagic mtestine was not sufiBaent to supply 
more heat than that bemg lost by radiation 
Coohng may have been hastened by the 
moisture produced by the thm serous flmd 
which frequentl}' exuded from the serosa upon 
release of the constnction Such exudation 
was often obser\'^ed after release m viable loops 
and was regarded as corroborative endence of 
viabiht}'- 

An madental findmg of mterest may here be 
recorded It was found that m most cases, 
the bowel above and below the strangulation 
cooled more rapidly than healthy bowel m 
normal dogs Usually, the proxunal gut was 
distended and the distal segment was col- 
lapsed In several mstances we obsen^ed that 
the proximal distended segment cooled much 
faster than the distal collapsed bowel These 
diflerences Mere attnbuted to the effect of 
distention upon the circulation of such bowel 
In 1877, Kocher obsen’'ed that the pressure m 
the distended bowel might easily exceed that 
of the mtestinal vessels and thus produce 
necrosis and perforation above a mechamcal 
obstruction (“Ausdehnung” ulcers) These 
observations were confirmed chmcally by 
Van Buren and experimentally by Van 
Zwaluwenburg, Gatsch, and Dragstedt, Lang 
and Millet It is felt that they have been cor- 
roborated by our own experiments 
D Contraclihty As a rule no attention is 
paid to the contractflity of strangulated loops, 
except for perfunctory attempts to produce 
contractions by pmchmg Nevertheless, there 
IS evidence that the fate of strangulated gut is 
largely dependent upon the state of its mus- 
cular layers Thus, Buchbmder (1900) con- 
cluded that the loss of muscular response to 
adequate electrical stimulation could be ac- 


cepted as positive emdence of irreparable 
damage to the bowel wall As far as we have 
been able to discover, no attempts have been 
made to confirm this author’s careful and ex- 
haustive studies Two factors maj' alter the 
contractihty of strangulated loops In the 
first place, strangulation is associated with 
marked degrees of distention with consequent 
thiniung and stretchmg of the muscular la} ers, 
which may itself produce a temporar}' loss of 
contractihty WTth the rehef of tension, con- 
tractihty returns after periods var}nng with 
the duration of the obstruction In Buchbmd- 
er’s experiments, contractihty was regamed m 
viable loops from 2 to 40 mmutes after the re- 
lease of obstruction In the second place, a 
group of changes occur which are directly at- 
tnbutable to the state of the intestmal circula- 
tion In almost all climcal strangulations as 
well as those produced here, there is at first 
chiefl} an obstruction to the venous outflow, 
with relatix’ely httle diminution m the inflow 
of artenal blood With continued strangula- 
tion, there is further distention of the mtestinal 
wall, with rapidly mcreasmg mterstitial hiem- 
orrhage and cedema As a result, there occurs 
a progressive occlusion of the mtramural ves- 
sels, mvohmg first the veins and finally the 
artenes In severe and prolonged strangula- 
tions, this process may be accompamed by 
a thrombosis of the mesentenc vessels VSTien, 
as a result of this combmation of circum- 
stances, the artenal supply has been sufii- 
aently compromised, necrosis occurs, begm- 
nmg m the mucosa and extendmg m time to 
the already disorgamzed and dismtegratmg 
muscular layers UTien such changes hav^e 
taken place, the return of contractihty from 
the rehef of tension alone is no longer possible 
Mechamcal, chemical, and electncrd stimuh 
may be used to ehat mtestinal contractions 
Mechamcal measures are dangerous and un- 
rehable Chemical stimulation was employed 
by Nothnagel (1882), who produced mtestmal 
contractions by appl}Tng aystals of sodium 
and jiotassium salts to the mtestmal serosa 
Luecke used this method to determine m- 
testmal onentation by observing the direction 
of the peristalsis produced m thm way Others 
(Hahn) failed to obtam uniform results Math 
this procedure In the present work we re- 
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percentage of cases from the surfaces of dis- 
tended intestine proximal to simple ligature 
obstructions, m which the distention and a 
few punctiform hiemorrhages constituted the 
only evidences of damage More recently, 
Mandl claims to have demonstrated the pas- 
sage of mtestmal flora through loops of sig- 
moid brought out of the abdomen prelimmary 
to colostomy His conclusions seem highly 
questionable 

In the present study, we attempted to de- 
temune whether bactenological findmgs might 
be of practical assistance m the diagnosis of 
vnabflity For this purpose, direct bactenal 
smears were taken from the peritoneal sur- 
faces and fluid Because of our mterest m the 
theoretical aspects of the problem, cultures 
were also made m most cases The followmg 
techmque was employed 

Dunng the prehmmarj' operation most care- 
ful asepsis was observ'ed t\hen the abdomen 
was reopened, precautions were taken to av'oid 
contaimnation from the wound until smears 
and cultures had been made All instruments 
used in reopemng the wound itself were im- 
mediately discarded The edges of the peri- 
toneum were then brought out and clamped to 
sterile towels, completely excludmg the extra- 
pentoneal portion of the wound Smears and 
cultures were then made whenever possible 
without delivery of the strangulated loop, 
that IS, before any mstrument or the opera- 
tor’s hands had mvaded the pentoneal cavnty 
Culture material was moculated mto tubes of 
dextrose broth The results are shown m 
Table \TI 

TABLE TO 
Smears 



Experiments Correct 

Incorrect 

PercentA^* 

Gangrenous 

9 

7 

2 


Viable 

8 

8 

0 


Questionable 

3 

3 

0 


Total 

30 

18 

2 

90 



Cultures 





Bipenmcnts 

Ponbvc 

Negative 

Gangrenous 

Viable 


7 

7 

7 

4 

0 

3 

Questionable 


2 

2 

2 

Total 


16 

13 

s 


An anal} sis of the table reveals a close cor- 
respondence between the presence of bacteria 
in smears and the degree of damage present 


The 2 errors occurred m gangrenous loops in 
which the search for bacteria was unsuccessful 
The procedure was less satisfactory as a prac- 
tical test, however, than these results would 
indicate In some experiments m which nec- 
rosis was defimte, bacteria could be found only 
after prolonged and careful search A long 
painstaking microscopic examination of 
smears would hardly be suitable as a practical 
chmcal test for viabihty It may be noted 
from the second part of the table that positive 
cultures were obtained from 6 of the 9 vnable 
smear-negative loops Only 2 of these were 
suspected of bemg contammations Neverthe- 
less, under the conditions of these experiments, 
the possibflity of infection mtroduced at the 
prelumnar}' operation could not be absolutely 
ruled out m any case Smce our mterest m 
these cultures was madental, no speaal 
methods for cultunng orgamsms were used, 
and no defimte conclusions will be drawn on 
this pomt 

RESULTS 

The results obtamed are summarized m 
Table ^T^ 


TABLE TOI — SUIQIARY 


Tat 

No ot 
crpcnmestj 

Conect 

Perantage 

correct 

Consistent) 

21 

21 

ICO 

Bactenal permeabnitj' 

[ 20 

rS 

90 0 

Pncking test 

20 

18 

90 0 

Color return ! 

21 

18 

85 7 

Contractflity 

19 

16 

84 3 

Temperature mesentenc 
artenes 

6 

s 

83 3 

Odor 

21 

17 

So 9 

Blanching reaction 

25 

19 

76 0 

Temperature mtestme 

10 

s 

50 0 

Mesentenc pulsations 

31 

13 

41 9 


As we have repeatedly stated, the figures 
quoted did not always represent accurately 
the practical value of each test Furthermore, 
our skill m makmg a gross diagnosis on con- 
sistency and color return, alone, mcreased rap- 
idly with accumulatmg expenence, so that our 
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The disturbance of intestinal arculation 
distention, nhich has previously been dem- 
onstrated, was confirmed by surface tempera- 
ture studies 

Within the lirmts of the technique used, 
these expenments do not support the nen 
that actual necrosis of strangulated bon el n all 
IS necessary to permit the passage of bacteria 

bibliography 

Arsold, L The passage of loang bactena through the 
wall of the intestine and the influence of diet and climate 
upon intestinal auto-infection Am J Hig.igaS, nu, 
604. 

Bail, M Die Schleimhaut des JIagendarmtiactus als 
Eingangspforte pjogener Infektionen Arch f Uin 
Chir , igoo, bni, 360 

BoRsrfKA , C , and \ Geverisch, A Beitraege zur Lokal- 
diagnose der innem Darmokklusionen und zur Fiage 
der Autointocikation Beitr z klin Chir , 1903, rcm, 
448 

Buchbinder, H. Experimentelle Untersuchungen am le 
benden Thier und jlenschendarm Deutsche Ztschr f 
Chir , 1 900, K, 458 

Da\ts, I G The diagnosis of gangrene of the small in- 
testine But M J , 1927, u, 16 
Demel, R Zur Frage der Emaehrung des Darmes bei Ge- 
faessunterbindungen im Mesentenum Arch f klm 
Chir , 1927, adn, 701 

Deagstedt, C a , Lang, V F , and Millet, R F 
The relatiie effects of distention on different portions 
of the intestme Arch Sure , 1929, nm, 2257 
Eisberg, H B On the nabihty of the intestme in mtes- 
tmal obstruction Ann Surg , 1925, bocn, 926 
Erkes, F Ueber Durchwanderungspentomden bei akuten 
Erkraenkungen der Darmschleimhaut. Zcntialbl f 
Chir , 1918, xl\, 97 

Gatch, W D Blood chemistry, toxemia and mechanism 
of advanced mtestinal obstruction with deductions on 
treatment. Ilhnois M J , 1931, lx, 236 


Gatch, W D , Truslee, H AI , and Avers, K D 
Effects of gaseous distention on obstructed bowel Arch 
Surg , 1927, dv, 1213 

Geiswald Quoted bj Lennander, K J , Xystroem, G 
Kasuistische Beitraege zur Kenntms der \on Enteritis 
ausgegangenen PentomUs Ztschr f klm Aled , 1907, 
bnii, 236 

Hahn, E Ueber Gastroenterostoime Deutsche med 
Wclmschr , 1891, xni, 913 

Helsiberger, a , and AI artin \, A Expenmentelle Unter- 
suchungen ueber die Durchgaengigkeit des Darmes fuer 
Baktenen Deutsche Ztschr f Chir , 1904, lzxi\ , 526 
Horxeslvn'n Beitrag zur Frage ueber die Baktenen- 
durchlaessigkeit der Schleimhaut des Afagendarmkanals 
Ztschr f Hvg u Infectionskrankh , 1911, box 39 
Jensen, J Ueber Pneumokokkenpentomtis Arch f 
klm Chir , 190^, Lxlx 1134, 1903, Lxx, 91 
Kocher, T Die Lehre \on der Brucheinklemmimg 
Deutsche Ztschr f Chir , 1S77, \iii, 331 
Idem Ueber Heus Mitt, a d Grenzgeb d Med u Chir , 
1898, i\, 193 

Lewis, T The Blood Vessels of the Human Skin and 
Their Responses London Shaw and Sons, 1927 
Luecke Quoted by Buchbmder 

Mandl, F Beitrag zur Frage der “kn-ptogenetischen 
Pentomtis ” Deutsche Ztschr f Chir , 1923, clxixii, 
289 

Nothnagel, H. Zur cheimschen Reizung der glatten 
Muskeln zugleich als Beitrag zur Physiologic des 
Darmes Arch f path Anat ,iS82,Lxxxnu, i 
Rohr, F Beitrag zur Kenntms des typischen Krank- 
heitsbildes der Pneumokokkenpentomtis Alitt. a d 
Grenzgeb d Med u Chir, 1911, xxiu, 639 
R\T)iGrEE. Ueber orculare Darmresecbon nut nachfol- 
gender Darmnaht. Beitr klm Wchnschr , 18S1, xviu, 
593 

Van Beoren, F T The mechamsm of intestmal perfora- 
tion due to distention Ann Surg , 1926, Ixxxm, 69 
Van Zw alhwen'burg, C Strangulation from distention 
of hollow \ascera Ann Surg , 1907, xln, 7S0 
\\ ILE, S A , and Saphir, O jligratory pentomtis a 
clmicopathological study of so-called hematogenous 
pentomtis m children Am J Dis Child., 1932, ihu, 
610 



57® 


A UVER SYNDROME 


Thousbttmr* 

HUcMtpur^^ indoM 

*»aF* “ »Ud. m«ill»» 

„JwT»o>Sci“Ri5^^Ucto|«rT MM- 

P^SSLo* ot tl« Vt 


^ rtfflorol wHb«t 

«* da»ud and auailkit. 

UBaim aado*!- Tw » f***^*®^ 

OJ d«*ie»' ^ «ri« fee the fa* *?L^ 

«»wt »ba**ii ft® B^BT c**ti» . 


CAHI ««*■” ^ 

S^hS « b.« 

,ujQt o! tbe 6 F KoHn and 1 >t 

*»"*" . «!i *r''‘Yr5i^ 

I OOtltb* 
bm 




sitaiVY p^ss: s iS 

!S^!Swrf i2£ 

,., tiijm«r*“ P** 1* "=« 

.'S. ^ 

KTsrbSs^j^-'s.-rd-i.S:^ 

«d ita died 




^^Joo, Ibe Hrv ^ PTmnmatfb^ ^ 

SwtoF'py ‘•’■^.TSVt.^ »' IS 



HELWrEG AND SCHUTZ A LRTER EJDNEY SYNDROME 


571 



Fig I Case i Photomicrograph of kidnej showmg 
leucoc>’t:c infiltration, hEmorrhage, and tubular degenera- 
tion. Xsoo 


juicy, mth swollen, poorly marLed cortices Definite 
submucous haemorrhages were seen m the pelvis of 
each The stomach, duodenum, and entire intestinal 
tract were filled with bloody hquid Small sub- 
mucous hEmorrhages were scattered throughout the 
mucosa of the small mtestine No ulcers were pres- 
ent The bronchi and trachea were filled with 
bloody froth 

Microscopic pathology The h\ er contamed patchy 
areas of fatty infiltration and exfoliated Kuppfer 
cells Large numbers of mononuclear leucocjrtes, 
eosmophiles and occasional polynuclear leucocytes 
were present In both the smusoids and portal 
spaces marLed degeneration of the parench>Tnatous 
cells was observed throughout the hver A more 
marked reaction was noted m an area rather closel> 
surroundmg the gall-bladder fossa than m the rest 
of the hver, here, also, penpheral fibrosis and mono- 
cytic mfiltration were marked 

The kidneys contamed marked focal mterstitial 
infiltrations of round cells In the medulla, poly- 
nuclear and eosmophihc leucocj’tes, scattered areas 
of cloudy swellmg, and rather heavy infiltrations of 
plasma cells and round cells were the most striking 
changes In the cortex, many tubules were filled 
with red cells, and leucocy tic mfiltration was visible 
m the stroma and some of the tubules In the con- 
voluted tubules and m Henle’s loops a very striking 
and advanced parenchymatous degeneration of the 
epithehal cells uas observed In places, this de- 
generation had advanced to actual necrobiosis 
Sections through the areas of luemorrhage m the 
small mtestme demonstrated patchy hremorrhages 
m both the musculans and submucosa 



Fig 2 Case 2 Photomicrograph of liver m area of 
traumatic pulplficabon Note dead anuclear fiver cells 
X90° 


Case 2 The patient was a male, age 16, who was 
perfectly well until the day' he entered the hospitak 
On this day he was m an automobile accident m 
which the car rested for sev’eral mmutes on his 
chest and upper abdomen On admission to the 
hospital, he was m deep shock His abdomen was 
soft, his pulse normal, and he did not complam of 
pam X-ray examination demonstrated fractures 
of the right clavicle and fifth, sixth, and seventh 
ribs Subcutaneous emphysema was present over 
the nght chest A cathetenzed specimen of urme 
contamed blood and albumm m small amounts 
On the second day, the upper abdomen became 
tender and slightly ngid, and fight icterus dev eloped 
His general condition remamed about the same until 
the fifth day- when an accumulation of flmd m the 
upper abdomen, together with an mcreasmg pulse 
rate raised the suspiaon of a ruptured viscus At 
operation, bloodv flmd was found m the abdommal 
cavity After placmg a small rubber dram m the 
gall-bladder region the wound was closed. The 
patient grew rapidly worse Jaundice deepened and 
sev-ere vonutmg developed The temperature as 
sumed a remittent ty-pe (nsmg as high as 102) and 
the leucocytes mcreased to 14,000 A generalized 
oedema and a marked secondary- ansmia rapidly 
dev-eloped Blood dramed from the operativ e wound, 
the bowel, the bladder, and was present m the 
vomitus 

Coarse granular casts and albumm to plus-4 ap- 
peared m the urme The urinary output decreased 
to anuna The blood non-protem mtrogen rose to 
240 milligrams per roo cubic centimeters and 
creatmme mcreased to 25 milligrams per 100 cubic 
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Fig 5 Case 4. Photonucrograph of kidne> showing 
irofound degenerate e changes in tubular epithelium 
^ote disappearance of nuclei m some of the cells X500 


the gall-bladder region Under treatment, his 
sjTnptoms rapidlt subsided His laboratorv findings 
were normaL Cholecvstostomj was performed 8 
daj-s after a dmis sion The gall bladder was buned 
in dense adhesions It was small, contracted, con- 
siderabl> reddened and thickened, but contamed 
no stones No obstruction was found m an> of the 
bile ducts The postoperative course was uneventful 
until the fourth daj when, after a shght chiU, the 
temperature rose to 103 degrees and blood began 
draining from the cholecvstostomv tube The ab- 
domen became distended and shght nausea de- 
V'eloped Both pam and jaimdice were absent 
The leucocjtosis mcreased to 45,000 but the pa- 
tient’s general condition remained about the same 
untd the seventh postoperative dav when the ab- 
dotmnal wound broke open There was no evadence 
of heahng The abdomen became markedlj dis- 
tended and nasal tube gastric dramage contamed 
a small amount of blood As the patient grew 
rapidlj worse, the leucocvtes dropped to 16,000 
He voimted large quantities of bnght red blood 
and had profuse bloodj stools Blood drained from 
the operative wound, the mucous membranes of 
the mouth, and appeared m considerable amounts 
in the urme Granular casts appeared m the urme 
and albumm mcreased to plus-4 An ohguria de- 
veloped which progressed almost to anuna The 
blood non-protem mtrogen rose to 58 milli grams 
per 100 cubic centimeters and the creatmme to 3 
milhgrams per 100 cubic centimeters The patient 
passed from muttermg delirium to coma and died 
m a dmical state of uramua 
Palhologtcal findings (Permission was obtamed 
for exploration through the abdommal wound onlv ) 



Fig 6 Case 4 Photomicrograph of hv er showing car- 
cinomatous metastasis m angiomatous area Xiso 


There was no evndence of heahng m the operative 
wound. The subhepatic fossa contamed a few post- 
operative adhesions and a few small unorganized 
dots A small, old band of adhesions stretched 
across the common duct and partiallv obstructed 
Its lumen The hv er was enlarged, soft and mottled 
and showed marked parenchimatous swellmg Both 
kidnej's were qmte large and pale The capsules 
stripped easilv Section of the kidnev revealed a 
marked generalized doudv swellmg The bladder 
was emptv 

The stomach and large and small intestmes were 
filled with blood No ulceration of the mucosa was 
visible grosslv , though there were manv submucosal 
areas of hsmorrhage Both the trachea and bronchi 
were filled with blood 

Microscopic pathology Cloudv swellmg and fattj 
degeneration were present m aU portions of the 
fiver The portal areas contamed a considerable 
increase in both fibrous tissue and round cells In 
scattered areas, the parenchvmatous cells were im- 
dergoing granular degenerabon In both the portal 
spaces and the smusoids there were considerable 
collections of mononudear and polvnudear leuco- 
OTes and eosmopbdes The kidnev sections re- 
vealed a staking parenchvmatous degeneration of 
the tubular epithdium jSIanv of the convoluted 
tubules w ere dilated and their epithelial cells ragged 
and anudear Actual epithelial necrosis was com- 
mon The lumma of most tubules were filled with 
granular preapitates In the meduUarj region manv 
focal areas of mterstitial mononuclear leucocvtic 
infiltration were present Granular degeneration, 
eifohation, and nudear carjolvsis of the epithehal 
cells were common 
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the bluish areas m the caecum and ascending colon, 
noted m the gross, the stroma of the mucosa con- 
tained enormous numbers of large cells loaded with 
iron pigment In the areas of erosion in the descend- 
ing colon, submucous ccdema and pohmudear leuco- 
cj-tic mfiltrations were prormnent features 

Case s The patient was a well dei eloped female, 
age 64 j ears, i\ho had suffered from gastro-intestinal 
disturbances for 10 > ears with attacks of gall-bladder 
coUc everj 2 to 3 months These attacks were not 
accompamed bj fever or jaundice Three da^ 
pnor to admission to the hospital, she had a mdd 
attack of cobc-like pain in the gall-bladder region 
On admission, her b\ er was found enlarged to three 
fingers’ breadth , below the costal margm her gall blad- 
der was tender She was not jaundiced Four da\ s 
after admission, a cholecystectom} was performed 
The gall bladder was large, thick walled, and in- 
jected. It contained one targe egg-shaped stone, 
hlicroscopicallj it showed both an acute and a 
chrome probferahve reaction The day after opera- 
tion, she complamed of severe pam m the upper nght 
abdo min al quadrant Her temperature rose to 105 
degrees, a leucoci'tosis of 14,000 developed, and 
heavy traces of albumin appeared m the unne 
The blood non-protem mtrogen rose to 46 m P li - 
grams per 100 cubic centimeters and creatimne to 
2 3 milligrams per 100 cubic centimeters Her 
general condition grew rapidlj worse The urme 
deaeased m amount and contained an albumin of 
plus-4 and granular casts No bleeding occurred 
On the fourth day after operation the patient died 
m a dmical state of uraemia 
Pathological findings The hver and kidnej's 
presented the only findings of importance The 
hver weighed 1,610 grams and was of a pale grayish 
color except in an area about 6 centimeters m 
diameter estendmg around the gall-bladder fossa 
In this area, the hver was thickened, semi-trabecu- 
lated, fibrous, and purphsh redm color The remam- 
mg bile ducts were patent and somewhat dilated 
On section, the hver markings were obscured by a 
widespread parenchymatous degeneration About 
the gall-bladder fossa, an mdefimtely circumscribed 
area of reddish blue discoloration extended for about 
4 centimeters mto the hver substance. On cross 
section, this area presented a glassy^ surface wnth 
scattered areas of pale, yellowish color, produemg a 
peculiar mottled appearance The area was denser 
than normal hver 

The left kidney weighed 170 grams and the right 
weighed 140 grams Both were of firm consistency 
The capsules of both stripped easily On section, 
the cortices were swollen and the kidney markings 
were quite mdistmck 

There was no jaundice No blood was found m 
the gastro-mtestmal tract 

Microscopic pathology The hver showed con- 
siderable fatty change and marked exfohation of the 
sinusoidal endothehum Many of the smusoids con- 
tained mononuclear and polynuclear leucocyfes 
Some increase m fibrous tissue was present m the 



Fig 8 Case 6 Photomicrograph of hver showing 
leucocytic infiltration and fatty deg^eration with disrup- 
tion of normal architecture. Xyoo 


portal areas where monocytes were abundant In 
occasional areas some regeneration and degenera- 
tion of the parenchymatous cells had occurred 

In the lungs, microscopic areas of hremorrhagic 
infiltration were present m both the alv eoh and the 
interstitial tissue 

Case 6 The patient was a well dev eloped female, 
age 56 y ears She had a long history of gall-bladder 
disease Several attacks of cohe had been associated 
with jaundice Cholecystectomy was performed 2 
months pnor to admission to the hospital The gall 
bladder was small, sclerotic, and filled with stones 
Microscopically, the picture was that of a long 
standmg, chronic inflammatory reaction. After 
operation, the operative wound dramed bile and 
attacks of cohe contmued. She was re-operated 
upon at this admission (6 weeks after ongmal 
operation) and several stones were removed from 
the common duct The patient died of shock 24 
hours after operation. No laboratory findings were 
obtained after operation. Before operation, a trace 
of albumm was found m the unne but other lab- 
oratory findings were normal 

Pathological findings The skm was faintly^ jaun- 
diced In the pentoneal cavnty, there was a small 
amount of free blood The hver weighed 1,100 
grams On section, the hver lobulations were m- 
distmct and both fibrosis and fatty changes were 
marked. The cut surface was somewhat dense and 
lusterless 

The kidneys together weighed iSo grams Both 
capsules stnpped with some difficultv On section, 
the markings were very' mdistmct and the cortical 
surfaces were pale, lusterless, and cloudy' 
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e■v^dence of biliar}”- obstruchon nor did the 
kidneys present the picture of a bile nephrosis 
No gross or microscopic findings suggesting a 
localized infection were present m any case at 
necropsy 

The gaU bladders which were removed at 
operation all showed evidence of long standing 
inflamm ation and the liver tissue adjacent to 
these gall bladders presented, m all instances, 
the most marked degree of hepatitis 

EXPERIMENTAL OBSERVATIONS 

Both dogs and rabbits were used in the 
experiments and in all animals pre-operative, 
chemical, blood studies and unne examina- 
tions were made In the dogs, we attempted 
to traumatize the hver without producmg 
actual fracture of the capsule and, at the same 
time, to cause suffiaent pulpification of the 
hver parenchjTua to produce extensive hie- 
morrhagic necrosis 

It was quite difficult to cause pulpification 
of the hver without fracture of the capsule and 
several of the dogs died wi thin 12 hours from 
h$morrhage or profound shock In this group 
of animak, albumm, casts, and red blood cells 
were found m the unne and an mcrease m the 
mtrogenous products of the blood was encoun- 
tered Due, however, to the fact that the 
animals hved such a short time, we did not 
obtam such stnkmg nses m the blood mtrogen 
content or as marked changes m the unne as 
was noted m the chmcal cases 

In the animals that hved, we obtained a 
nse m the blood mtrogen, alb umin , casts, and 
red blood cells m the unne, and a progressive 
ohguna These changes lasted, however, for 
only a few days when they gradually cleared 
up and the animals made an apparent com- 
plete recovery 

Necropsy examination of the ammals djung 
within the first 12 hours demonstrated con- 
siderable parenchjmiatous degeneration of the 
more highly differentiated tubular epithehal 
cells of the kidney and a marked haemorrhagic 
necrosis was found m the hver In the ammals 
that recovered and m whom the rlimral pic- 
ture had returned to apparent normalcy before 
^ey were sacrificed, we failed to find patho- 
logical changes of any importance m the kid- 
ney Heahng m the pulpified hver, however. 


was mcomplete with wide areas of haemor- 
rhagic necrosis m the mjured regions In 
these latter cases, it appeared that msuffiaent 
damage had been done to cause the elabora- 
tion of enough toxm to result m a continued 
kidney damage sufficient to leave any rmcro- 
scopic traces 

Although our experimentation has not as 
yet progressed far enough to form defimte 
conclusions, we feel that our findmgs to date 
are important m that they tend to substanti- 
ate the theor}’- that some potent poison is 
elaborated bj’’ necrotic hver tissue which has 
a specific effect on the kidney parenchjona 
It IS to be expected that it would be extremely 
difficult to produce just the correct amount of 
hver damage to cause a slow, progressive 
nephrosis such as was obsenmd dimcaUy m 
Case 2, smce such a chmcal picture is ver}’- 
rare, only two cases havmg been recorded 
(ii) 

Temporary hgation of the hepatic arteiy 
was performed on rabbits One of these am- 
mals showed a very extensive t}’pe of focal 
coagulation necrosis of the hver, some of the 
areas bemg as much as 10 millimeters m diam- 
eter The kidneys presented a ver^'- high grade 
degeneration of the tubules The non-protem 
mtrogen rose from 28 5 milligrams per 100 
cubic centimeters to 55 milhgrams per 100 
cubic centimeters of blood Albumm, casts, 
and red blood cells were present m the urme 
and the imnar}’’ output decreased almost to 
anuna In the remaimng rabbits, total liga- 
tion of the hepatic arteiy'- was followed b}' a 
temporary’- nse m the blood non-protem nitro- 
gen and the appearance of albumm, casts, and, 
m some cases, red blood cells m the unne 
These changes, however, rapidly disappeared 
and the animals returned to an apparently 
normal state Necropsy exammation of the 
hvers m these cases showed httle else than 
fibrosis and atrophy while the kidnej s did not 
reveal any defimte pathological changes 

MECH.ANISM 

It is extremely difficult to state just what 
the mechanism of this hepatorenal mterrela- 
tionship IS In the toxemias of pregnancy', a 
somewhat similar picture is sometimes encoun- 
tered wherem the kidney damage may be so 
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The liver damage m two of the cases was 
of an obinous character In postoperative 
cases, the liver lesions all had the appearance 
of bemg the result of a long standmg, inflam- 
matorj' reaction All of these specimens were 
e‘<:ammed carefully to eliminate the possibihty 
of hgation of an anomalous hepatic artery 
smce it IS recognized that such acadents often 
produce a rapid mcrease in the blood nitrogen 
and an accompanjnng hj^poglycfemia How- 
ever, these mdinduals usually die withm the 
first 48 hours after the operation which was 
true m only one instance in our senes, and in 
none of our cases was there any visible dis- 
turbance of the hepatic artenes nor was hj'po- 
glycffimia present 

CLTNICAL AND EXPERIMENTAL LITERATtmE 

There are a number of interesting obsen'a- 
tions both clinical and experimental which 
strongly suggest a very defimte and close 
alhance between bver and kidney in disease 

Fitz-Hugh, in a cluneal study, noted the 
nephrotoxic effect of acute hepatic obstruc- 
tions with bile duct infection m 3 patients 
Walters recorded the occasional occurrence of 
hemorrhage, ur$inia, and hepatic insuffiaency 
in patients operated upon for obstructive 
jaundice Lederer saw anuna develop in a 
patient with pneumococac septicemia and 
hepatic msuffiaency Barker published a case 
m which extensive tubular degeneration in the 
kidnej^ was present in a patient with necrosis 
and atrophy of the hver which he thought was 
due to thyroid mtoxication Walters and Par- 
ham encountered marked renal and hepatic 
msuffiaency with mtestinal hemorrhages m 
some cases of obstructive jaimdice Zaffagnim 
noted the occurrence of hematuria m patients 
suffermg from gall stones Thiers desenbed a 
case of apiol poisonmg with severe hver dam- 
age m which the patient had uremia and 
hemorrhages from the gums LeNoir noted 
m 5 patients, who died foUowmg operation 
for chrome gastnc ulcer, a severe hepato- 
nephnbs which came as a surprise at the 
necrops}’^ One of his patients had severe 
gastro-mtestinal hemorrhages which domi- 
nated the chmeal picture and the hiemor- 
rhages could not be attributed to the shriveled 
ulcer nor to an eroded vessel All 3 of these 


patients with hver damage had uraemia 
Staehh, m a discussion of reflex anuna re- 
corded 6 cases, all showing icterus, m whom 
the urme was negative pnor to operation 
Onlj' one of these showed any definite signs 
of kidney damage pnor to operation At nec- 
ropsy, the hvers for the most part showed 
jaundice and either necrosis, purulent infiltra- 
tion, or arrhosis The kidne> s were all swollen 
and ictenc, and presented some la.tty change 
In one of Ins patients, a high grade nephrosis 
with staking epithelial degeneration weis 
foimd at necropsy However bile nephrosis 
could not be excluded m this senes of Staehh’s 
since they all presented some degree of icterus 
In addition to the foregomg chmeal obsenm- 
tions, a number of experimental investigations 
have jnelded exndence of a ver}^ defimte re- 
lationship between the hver and kidney 
Mann obserx'ed the not infrequent occurrence 
of anuna m dogs upon whom total hepatec- 
tomy had been performed Allen, Bowie, 
McLeod, and Robmson noted vomitmg and 
progressive decrease m unne and blood m the 
faeces m depancreatized dogs mamtamed for 
long penods on msuhn At necrops}', the hv- 
ers of these animak showed striking fattj' 
change and one ammal m particular presenter! 
remarkable degenerative change with actual 
cell necTQsis m the hver This animal also 
had a verj' profound nephrosis with extensn-e 
tubular degeneration Casts, interstitial hmm- 
orrhages, and oedema without the presence of 
bile were likewise present m the kidney’s Of 
2 other dogs studied, one m addition to ex- 
tensive fatty change m the hver had a leuco- 
cytic infiltration of the kidney, while another 
showed a pyelonephntis Gundermann h- 
gated the left poriM vem and thus obtained 
atrophy of three-fourths of the hver hlost 
of the animals died in 48 hours Chmcally, 
they showed fever, somnolence, frequent 
chiUs, deep respiration, and ohguria The unne 
contained albumin and casts and, quite fre- 
quently, red cells At necrops}^ stomach ul- 
cers, isolated duodenal ulcers and marked, 
degen erativ'e, tubular changes of the kidnej-s 
were found The kidney ^omeruh were m- 
tact This author also mjected degenerated 
and healthy hv^er cells mto the blood stream 
and was always able to produce a hremor- 
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THE SURGICAL ANATOAIY OF THE SO CALLED PRESACRAL KERRCE 

L ELAUT, M D , Ghent, BEXGiuii 

From the Department of Patholopcal taatomj . Umvenity of Ghent Belgnim Professor K Goormashtigh Director 


A MONG the surgical procedures densed 
/\ dunng the last decade for the cure of 
L 3- the symptom pain, which is the most 
promment symptom in a senes of diseases of 
the pelvis, one has attracted espeaally the 
gynecologist’s attention, namely the oper- 
ation of Cotte — ^resection of the postganghomc 
fibers of the sympathetic sy^stem which pro- 
vide the innervation of the important pelvic 
organs — the bladder, lower part of the ureter, 
uterus, anus, and muialts miiiatidts, m the 
male, the prostate, and the semmal vesicles 
The nenm m question has been vanously 
named — an mdication of the great confusion 
regardmg its phy^siology^ As to the anatomy 
of the presacral nerve, this has been discussed 
only from the theoretical standpomt as it is 
only lately that it has been mduded in the 
realm of surgery 

At the surgical school of Lymn where so 
many problems of neural surgery have been 
studied and new operations devised under the 
leadership of Lenche and others, the pehnc 
sympathetic system has also been studied 
from thestandpomtsof surgery and pathology 
The first important data concemmg the 
innervation of the pehuc organs were pub- 
lished m 1913 by Latarjet and Bonnet TLese 
authors also named the mam nerve branches 
of the sympathetic system of the pelvis the 
“presacral nerve ’’ This name stdl prevails 
and has become a part of the surgical nomen- 
clature although the name does not imply the 
exact position or its real construction 
The siugical significance of the presacral 
nerve first came mto prommence m 1924, 
when Cotte suggested perfomung neurotomy 
to reheve pain m disease of the pelvic organs, 
such as essential dysmenorrhosa, sclerocystic 
ovary Afterward the same operation was 
performed to reheve the pam assoaated with 
cancer of the uterus, with cystalgia of diverse 
ongm, with pnmtus vulvae, with vagimsm, 
and With dyspareurua 

We shall not discuss the clini cal side of the 
problem or review the hterature, for this has 


already been done m some excellent papers — 
most of them m French penodicals We would 
refer particularly to the 1931 edition of Cotte’s 
book entitled Troubles jonctionnels de Vap- 
paretl genital de la femme or to the work of 
Rlichon and Haour It seems from the study 
of different surgical papers that the operation 
of Cotte IS still a matter of open discussion 
among chmaans and that it will not be 
settled very soon 

The purpose of this paper is to gixm an 
accurate descnption of the region m which 
neurotomy'^ of the presacral nerve is performed 
and to call speaal attention to some important 
facts as to the surgical anatomy of this neive 
This paper is based upon a study of 50 cases 
The bodies were carefully dissected and every’’ 
detail was noted on an appropnate schema 
durmg or soon after the work was done We 
directed our attention chiefly to the foUo-wmg 
pomts, nhich, m our imnd, should be kept in 
mmd m perfomung a Cotte operation 

1 The anatomy of the nerve and its 
branches, them ongm, dinsion, and enchngs 

2 Particular position of the nerve m the 
frame of the mtenhac tngone, its relation to 
the neighbormg organs such as the aorta, the 
ihac artenes and veins, the infenor mesen- 
tenc artery and veins, the middle sacral 
artery, the ureters, sacrum, and pentoneum 

ANATOATY OF THE SO CALLED PEESA.CEAL 
NER-VE 

The name “presacral nenm” as stated pre- 
■viously, does not imply a defimte anatoimcal 
entity which has taken its place m the saen- 
tific nomenclature In the lery extensile 
treatise of Hovelacque on the anatomy' of the 
cerebrospmal and sympathetic nervous sys- 
tem, it IS called the “plexus hypogastncus 
supenor ” Tiedemann gave it the name of 
“nennis utenuus magnus ” 

Ongm On the lateral margm of the an- 
tenor wall of the abdommal aorta, from the 
ongm of the supenor mesentenc artery’- down 
to the ongm of the infenor mesentenc artery. 
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the tnangle is occupied by the numerous 
anastomoses which run from side to side 
The sides of the tnangle represent the chief 
branches of the mtermesentenc ner\’^es Usu- 
ally the tngone is made up of three mam 
branches which run together, one at the very 
top, the two others joimng the tnangle a few 
milluneters lower 

This tnangular mass receives a senes of 
secondary connections from other regions 
first, from the infenor mesentenc plexus which 
hes wi thin the pel\nc mesocolon at its left — 
these are very thick branches and ]om the 
plexus at vanous pomts, second, from the 
last ganghon of the lumbar cham, which hes 
within an mch of either side of the lumbar 
column 

It IS not unusual to find another type of 
plexus m which the branches come straight 
down and re main isolated without gomg mto 
the typical plexiform network we have de- 
scnbed, the two or three chief branches run- 
ning for a distance quite close to each other 
and then separating agam Some verj’- frail 
anastomotic fibrils connect the two mam 


nerves obhquely In this type also the tn- 
angular shape of the whole plexus formation 
may agam be borne m mmd 
In many instances the connective tissue has 
been mentioned and not without good reason, 
because it is of real mterest from the surgical 
standpomt The loose areolar subpentoneal 
tissue becomes denser m the neighborhood of 
the plexus so as to form a ra^er compact 
covermg membrane aroimd the different nerve 
fihnls, holdmg them together m a fanshaped 
ensemble, where the nerves are as the vems of 
a leaf, the whole resembles a goosefoot This 
arrangement makes it easy to lift up the entue 
plexus which looks hke a flat ribbon 


Segond gives m his thesis a different picture 
of the superior hypogastnc plexus He de- 
scribes the plexus as four or five parallel 
nerves which leave the aortic area and, close 
to the promontory, encounter another nerve 
formation which resembles an arch The legs 
of the arch are the two hypogastnc nerves 
In our senes of 50 anatomical dissections, we 
met once with this type of presacral nerve, 
the branches were parallel to each other until 
they reached the arch and were about i centi- 


meter apart The whole formation is about 
4 centimeters wide The connective tissue is 
rather loose around this tyqie of^nerve 

The multiphcity' of ner\’e elements which 
constitute the so called presacral nen^e may 
finall y be proved by makmg a transverse sec- 
tion through aU the tissues of the region Such 
asection is shown m Figured There are visible 
at least four or five separate islets of nerv'e 
tissue which are lost m the subperitoneal fat 
infiltrated membrane and have no reaprocal 
connections 

Reviewing our 50 dissections we find 12 
cases with distmct neives, 8 cases with paral- 
lel fibers, 29 cases with typical plexuses, and 
I case with an archshaped plexus 

In our senes there were 4 newborn infants 
m all of whom the presacral nerve was found 
to be a plexus Referrmg to the hterature on 
the subject, we find contnbutions by Hart- 
mann-Wemberg, Kalberg, Delmas, and Rous- 
sel The first of these authors mvestigated the 
abdoimnal aortic plexus (the mtermesentenc 
nerves of Pebt-Dutailhs and Flandnn) m men 
and apes, and he found it to be also a real 
plexus instead of a distmct nerv'e In a thor- 
ough study, Kalberg laid great stress upon 
two pomts The absence of a sharp demar- 
cation between the aortic plexus and the su- 
penor hypogastnc plexus The presacral 
nerve is only one tyqie of the supenor hypo- 
gastnc plexus It IS the result of a umon of 
the more or less symmetncal sympathetic 
chams of both halves of the abdomen Delmas 
tned to discover where the different branches 
of the presacral nerve ongmated He assumes 
that the nerve is made up chiefly of branches 
ongmatmg m the two first lumbar ganghons 
and secondly of branches from the aortic 
plexus Roussel’s statistics are not m agree- 
ment with our own He fotmd, m 75 per cent, 
a distmct narrow cord, m 20 per cent a flat 
plexiform nbbon, m 5 per cent a plexus with 
large opemngs, whereas Kalberg, to quote 
hteraUy says “The presacral nerv^e is veiy^ 
seldom to be seen m man, it merely exists as a 
plexus ” Rouffart has also been struck by 
the numerous vanations m the nerv^e He has 
found instances m which the different nerve 
elements occupied the entire area situated 
between the two common ihac artenes 
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EjtdJHXJ ej tit nem At one ptrt or another 
in Ita couitt, the nreiacrtl nerve dividet into 
two very dirlinct btanebe* the right feft 
h y pocai u lc nervea. Theae are real nervet lOid 
conuin white nacreons fiber* which may eaiflv 
be dbiodated- These too have reedvM van 
003 nami* although they axe now onlvenally 
known u hypogajrtric nerve*. Ddxnaa, bow 
ever propcied recently to dh the 

pelvic aplanchnlc nervea,” ’Ihough the 
h^pogaatde nervea do not fodow exactiy the 
coone ol the hypogaitrlc uterlea and ate 
sitnated inward a^ at a leaaonable 
liom them, they have the aama general dliec 
tlon ol the blo^ rcaael*— they go down Into 
the depth o{ the pelrta until tb^ expand on 
either aide ol the rniportant peivtc organa ai^ 
{oim a new pkaitoon octwort more important 
tK«n that Inju wbidi they odj^^iateil, the tn> 
IcriOT bypogactnc pieiaa. Tm bypojarttlc 
nervea rvm under the peritOMunL In a part 
oi their coooM they are dtuated on the lateral 
pTrgiM of the anterkrr aorface of the aaoml 
bone and Utex they are one of the demmu of 
the lateral vah of the pelrU. There are a (ew 
anaatomotlc branches rejoining the two 
■ymmetricsl nerves. These aniatomosea ran 
acroes thi sacrum In a ilifhtly oblique dhec 
tkn There an also unituig fibera coming 
froci the Inferto mesenteik plexus and going 
as wed to the as to the Wit bypogiutilc 


TArtncoiAR KPtiTtoif or tni kexv* 

In order to pve an accurate descdptMc ol 
the optrative regkc and to esU b liih the im- 
portant features of the surgical anatotny of the 
pf«aa*l nerve, It Is oeceasary to point out 
certain fiTwl mark*. An caafly definable til- 
fone la the best way to locate tte nerve. Thi* 
trfjTOoe may be described a* foQowi the 
^tom carapotKl* to a line Joining both 
cannm mac arteiW* at the level of the prom- 
oatofy these arteries being th* skta of tta 
trijtoi, hi t£3p lying In the bilorcatkm of ^ 
e ^ oied til. 

tn-mi It U tltaited tt tio Itvtl o( He 
gSlinlai vtrtebn. He U« tatereei^^ 

<H»c, rmd He kmei tHri o( He 
eerteb». The on. 

jjjc^iterio H Ho pmmomoer Bot ue tboot 


7 ce n ti m eter* apart. The (firUnce Inm the 
top of the trigone to Its base Is Dcatly 6 emti- 
metm. It mav vary In accoedme with the 
peculiarity of tne branching aorta. The inta 
ulac trigone another exceediagiy Impot 
tant chiractcrtstlc. A large part of tie Ht 
half of the tpyane 1* oco^ed hr the left 
common fliac veiu wiuch branches off from the 
vena cava, come* from underneath the right 
common artery and runs parallel with the 
lower margin of the left conunmi artery The 
wad* of the von art thin and may very eaaly 
be Injured by hatrumenta. In the depth of 
the Interillac space Is another important organ 
— tbe arteria sacrali* media. This srtety 
counei eaactlv through tbe nridUne of the 
tngooe and divides it into halves. It may be 
felt by the expioring finger tip. On many 
occaaloTts and by many sorgeons it haa been 
mlitalLeTi for the presacnil Derre. Wc hare 
endeavored In ad our cases to identify the 
nerve by feding about in the interiliac ipsce 
but we were not eaccessfuJ ilTiat we did fed 
was not the nerve but the srtena saoiH* 

nwdtt. Id very much cmaeuted bexhes when 

with the oak^ M the nerve demvat* could 
eeafly be teen through a txanapartst pco- 
toneum we wm unable to Identify them with 
the fingn This point should be empharixed. 

Groaily tbe presacril nerve I* parallel with 
the middle lacj^ artery and descends striight 
down from the top of the trigone toward it* 
base. At tbe lowtr part of the aorta from the 
ongin of the Inictfec mesenteric artery up to 
the bifoicatiou, the nerve of the 

pctaacial nerve ate In Ultimate contact with 
the aorta Ibeie beuig only a connectfve 
coat between thr two thus aBowtng thoa W 
be aeparated easily with tbe knife ot sdiaoi*. 
When the hypogaatric plarus Wave* the aorta 
and passes on to the Gt common vrfa, the 
adbcMQs with this vesad become looser the 
underlying connective stratum is aoft areofai 
tlaaoe which makes it poasflilc for the nerta 
to bo Ufied up with it* entire framewcit of 
anastomose* and (hvioon*. Still Wnrei down 
tbe nerve he* on the pTWimm and perl* 
thoDdrium of the fifth Intnbar vertebra aod 
the cartilagfnou* di»c between tHs vertebi* 
and the aamun. At this point of It* course 
the nerve I* mctly above th** 0cral 
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Hg I Fresh preparation of the presacral nerN e which 
shows as a sm^e nene branch situated at the aortic 
bifurcation At the level of the promontory, Pr, the two 
hypogastnc nerves are distinctly separated, connecting 
branches may be seen between twth ner\ es The middle 
sacral artery, 4 5 , is lymg beneath the nervus forma- 

tion 

artery with its two homonjTnous veins, being 
separated from them by a loose connective 
mass Here too the nerve is a plexus in the 
fullest sense of the word 

It happens frequently, in fact in about one- 
third of the cases, that large branches of the 
nerve are found in the left half of the intenhac 
tngone but none of them in the nght half In 
these cases the intermesenteric nerves also he 
on the left margin of the aorta instead of on 
the anterior wall The position of the ner\ e is 
defimtely lateral — in a few cases in fact the 
nerves were nearly adjacent to the left com- 
mon ihac arterj’^ 

The entire intenhac tngone is covered with 
pentoneum, which continues and extends over 
fhe antenor surface of the sacrum Conse- 
quently the nerve hes between the pentoneal 
membrane and the imderljing bones The 



Fig 2 Schematic view of the sympathetic nervous 
system and its distribution m the pelvis of man ■tfter L 
Mueller (Lebensnerv e und Lebenstnebe. Springer Berlin, 
•931 ) 

nerve does not adhere to the pentoneum 
Several surgeons, however, who have written 
on this subject, have stated that there are 
adhesions of the deep pentoneal surface to 
the nerve plexus In all of our cases it was 
possible to seize the pentoneum wrth the 
forceps without produang any displacement 
of the nervm, even in those cases m which the 
subpentoneal fat infiltration was absent The 
pentoneum may easily be dissected from all 
the imderlying tissues The space between the 
nerve and the pentoneum is more or less in- 
filtrated with fatty tissue dependmg on the 
obesity of the patient Fatty tissue also sur- 
rounds the windowed plexiform nervm struc- 
ture Transverse sections show very clearh’^ 
the relation of the different elements of the 
mtenhac tngone (Figs 6, 7, 8, 9) 

The infenor mesentenc vessels, which are 
situated in their mesentenc bed, and more 
especially the branches gomg to the sigmoid 
colon and the upper part of the rectum, are 
sometimes in direct and mtimate relationship 
witb the presacral nerve This relationship 
is dependent upon the particular anatomicM 
position and the length of the pehac meso- 
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Inf w art with plexus 


Fig 4. Cross section of the pre aortic region of an adult 
man The aorta is seen exactli at the spot where it 
dindes The inferior mesenteric arteo and its branches 
are surrounded bj the elements of the neno plexus of the 
same name. The presacral ner\ e in this particular case is 
of the “plexus” tipe smce it is seen as numerous small and 
separate islets of nervous tissue The Mcmit> of the 
mesenteric \essek and the presacral nerve is to be noted 


^^o^sly stated, there is no accurate defimte 
sphtting point, if ive consider that the two 
constituent hj'pogastnc branches are already 
separated and recognizable in the nerx'e 
proper Notmthstanding, the two nen^es 
open at a gi\en moment but not always at the 
same point Sometimes the bifurcation is very’' 
high at the same level at which the aorta 
giies off the tno common artenes, more often 
It IS below this spot, but seldom at the base 
of the tngone However, thin nerv e branches 
may be seen crossmg the antenor surface of 
the sacrum occasionally the nght hy'pogastnc 
nervT, nearlyr always connecting branches of 
the two hypogastnc nervms, and very^ fre- 
quently' anastomotic branches from the in- 
ferior mesenteric plexus 
Some surgeons have mentioned possible 
difficulty mth the ureters This might be 
true m those exceptional cases m which it is 
necessary to pull the pehuc mesocolon to the 
left in order more easily to reach the mtenhac 
tngone The nght ureter is the one m which 
we are mterested, for the reason that the nght 
Ureter is adherent to the deep peritoneal sur- 
whereas the nenm does not adhere to 
the pentoneum This fact that the nght 
ureter is adherent to the pentoneum and the 



Fig s Cross section of the pre aortic region of the 
newborn, shows veri distinctl> both ureters, Lr, at the 
edge of the preparation torta, Ao, and vena cava, 
I C, mav easil> be recognized, also the infenor mesen- 
tenc arter> , Ivf m a The presacral nerv e, Pr V , is seen 
as separate islets of nerve tissue 

nerve is not, enables one to differentiate the 
ureter from the nerve Any interference from 
the left ureter m locatmg the left presacral 
nerve is hardly worth mentiomng because the 
ureter is outside the region and is covered by 
the vessels and nerves of the mesocolon 

DIPLAhrrtTION AXD POSITION OF PELVIC 
itESOCOLOX 

Even though numerous authors have failed 
to mention the subject, the implantation and 
position of the pelvic mesocolon should be 
analyzed The mtenhac tngone is covered 
with pentoneum which on the nght is reflected 
back on to the lateral walls of the pelvis and 
spreads over the antenor surface of the 
sacrum, while on the left at the border hne of 
pelvis and abdomen it envelops the sigmoid 
colon and the upper part of the rectum 
whereupon it is agam reflected on to the 
antenor abdormnal waU Sometimes, after 
the two pentoneal membranes have wrapped 
around the mtestmal tube, they^ come very 
close to each other so as to make a true mes- 
entery, the pelvic mesocolon Between the 
two pentoneal laymrs run the vessels and 
nerves of the bowel 

The anatomical construction of the pelvic 
mesocolon may' thus be v'ery long, 10 or more 
centimeters The result is a floatmg sigmoid 
which may' reach up to the crecum Occa- 
sionally' the mesocolon is mserted on the 
postenor abdormnal waU at the lev'el of the 
promontory and the lower lumbar column, 
and the two pentoneal sheets are wide open 
so that they' cover the entire surface of the 
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mterillac tngooe In thii puticnlu cue the 
right bordm of the mewcolcm re*ch ckwe to 
ri^t OeotLcnl }ofnt. 

lo Kqmtntfiang the topognnby of the 
pelvic meeocolon In reUtron to the pcrferro- 
UKX of a nearotooiy of the pnaacnJ oerve 
three different poacibintiei ahould be cm 
phaalaed. 

I The pfiufct K e of a thort loeaoCDfoQ which 
6 oa oot interfere with expoaure of the Inter 
iliac tngone 

s preaence of a kiog cMaocokn which 
reaches hajrfly to the tngooe but which la a^ 
to be ahifted aside ao as to allow the region m 
which we are interested to be exposed freelr 

3 The presence of a long mesoaitoa the 
root of which extends over the base, coveilna 
the entire tnjoae. This peculiar sltuatian ol 




the mesocolon makes any direct aporart of 
the Uigooe ImposalhJe. 

In oor aeries of 50 cases, rS per cent were n 
the fiiit daw, 14 per cent la the secaod, lad 
8 per cent In the txilrd. 

naotAiT or akatoiocai data 
asD nnoTCAL lniaulr 
TV« wish to wTiphsrtre the moat important 
data of this anatomic^ study u appHad to 
Cotte a operaiioo 0/ prwaoaJ nerve luectioo. 

I The preaacnJ nave u nerw 
aacrtl it b always preltimbai It h 
Btoated In the tnangular space fonned bv the 
common iliac arteiw and the line of the 
pitHDoniory 
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2 It IS quite exceptional to find a true 
nen'e In a very high percentage of cases, 
what should be the ner\ e is merely a plexus 
Whatever its construction it resembles an 
elongated tnangular nbbon which is a dense 
connected mass ivith mterwoxen nerve fas- 
cicuh The neri^e i anes m length It begins 
approximately at the point where the ab- 
dominal aorta divides into the common iliac 
artenes and veiy^ soon sphts into two branches 
— the hjqiogastnc nerves These branches 
descend behind the pentoneum toward the 
side walls of the pelvis In one-third of the 
cases the nerve occupies the left half of the 
mtenhac tngone It alw'ays runs over the 
left co mm on vein At the level of the prom- 
ontoiy' the two hjqiogastnc nerves are 
always distinct entities Sometimes the nght 
hjqxigastnc nerve may cross the concave sur- 
face of the sacrum, howeier, the nenm itself 
never does 

Neither the presacral nerve nor its two 
branches are adherent to the pentoneum, 
which may always be lifted up without pro- 
ducing any traction on the nerves The nght 
ureter, however, is adherent to the pentoneum 
— a fact which must be kept m mind m surgi- 
cal procedures to expose the nerv'e 

In about 8 per cent of cases the pehic meso- 
colon IS inserted exactly m front of the inter- 
ihac tngone so that the nerve cannot be 
reached by a simple mcision of the pentoneum 
in such cases the chief branches of the infenor 
mesentenc artery must be moved to the left 
so as to expose the tnangular space between 
the two common ihac artenes 

We suggest the following procedure as an 
easy and rehable method for the complete 
exposure of the nen^e Through a vertical in- 
cision of the pentoneum exactly at the level 
of and below the aortic bifurcation a search is 


made of the nenm elements at the aortic bi- 
furcation, their frequent lateral position bemg 
kept in mind Then the whole neiwe formation 
IS grasped with an appropnate instrument and 
traction is exerted so as to raise the branched 
network of the ner\m mass If these steps are 
earned out there is obinously less danger of 
mjury to the important vessels of the region 
and an mcreased guarantee of being able to 
perform a complete neurotomy since no im- 
portant branches will be overlooked 
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tumors represent true carcinoma denved from 
epithebum of the gastro-mtestinal mucosa, 
(2) they may he considered analogous to basal 
cell carcmomas of the skin, (3) they may be 
malformations, belonging to the general group 
of tumors developmg from pancreatic cysts, 
such as adenom3mma and accessory'- pancreas, 
and (4) they' may be denved from chromaSin 
cells of the ciy^pts of Lieberkuehn Forbus, by 
using silver mtrate stain, gave support to the 
fourth theory' My' study of these tumors, 
based on s irnil ar stainmg methods, mdicates 
apparently defimtely that their ongm is from 
these cells 

The association of inflammation vnth car- 
cmoma of the appendix -was emphasized by 
ilacCarty and McGrath It is accepted by all 
■wnters as the foremost exatmg cause In this 
study, 7 carcmomata occurred m appendices 
that were the site of subacute inflammation, 
and the remamder in appendices that were 
chromcally inflamed; 90 per cent were found 
mcomplete or partially obhterated 

The principal etiological factors m produc- 
tion of sohtary mucocele may be classified as 
mtnnsic and extrinsic (i) the normal mvolu- 
tion or obhterative process occumng at some 
pomt between a secretmg area and the base of 
the appendix, (2) general proliferative and 
ulceraPve inflammatory processes, and (3) ex- 
trinsic causes, such as pressure and kinking of 
the appendix Regardless of the ultimate 
cause. It IS evident from a study of appendiceal 
cysts that they are immediately due to reten- 
tion of normal or altered products of secretion, 
to which may be added, later, products of 
degeneration 

PATHOLOGICAL CHARACTERISTICS 

Carctnoma Grossly, 34 per cent of the ap- 
fiendices which contamed carcinomata were 
synnmetncally dilated at the situation of the 
growths The gro-wths were m the distal one- 
third of the appendix In 21 5 per cent there 
was irregular dilataPon In the rem ainin g 
appendices there was no alteration m form, 
and only by sectiomng were the tumors dis- 
covered Only a relaPvely small percentage 
were larger or smaller than normal Ten per 
cent were smaller than normal, 17 6 per cent 
were larger, and 72 4 per cent were of normal 



Fig I Large cj-st of the appendix, independent of 
lumen (X6) 


size The serosa was normal m color m 94 2 
per cent, and was congested and darker than 
normal m 5 7 per cent There was complete or 
partial obhteration of the lumen m the 
majority of specimens In 76 per cent, the 
distal one-third was obhterated Obhteration 
of the enPre lumen occurred m 23 per cent 
Among theentire number of 45,oooappendices, 
carcmoma occurred m i of every 53 m which 
the lumen was partially or completely ob- 
hterated ExaminaPon of the mucosa m re- 
gions where there was no obhteraPon grossly 
did not reveal any imusual charactensPcs Of 
the appendices which were the site of carano- 
mata, m 90 2 per cent there were promment 
irregulanbes, possibly due to assoaated m- 
flammaPon There was no evidence of ulcera- 
Pon Gross e-vidence of extension of the car- 
cmoma through the serosa, consistmg of the 
presence of an orange colored area over the 
surface, was seen m ii 7 per cent The typical 
orange colored appearance of the growth, 
when secPoned, was seen m 804 per cent of 
them The growths were grayish m 19 6 per 
cent. The average length of the tumors was 
8 I millimeters, the average -width, 5 2 milh- 
meters, whereas the average measurements of 
the appendices with carcmomatous mvolve- 
ment were length, 6 centimeters and width, 6 6 
millimeters The growths were m the distal 
one-third m 92 2 per cent and involved the 
enPre lumen m 7 8 per cent (Figs 2, 3, and 4) 
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Fk t. CutfaoBm 0^ tb« i pp^trr 


Tha frequency of o ccar rcoce of carcfooma 
of the appeadlz b given by dlferent patholo- 
gists u from o.] to 0 6 per cent I^bably 
the oMt wldefy accepted percentage b 04. 
The relation of cardooma of the apra(flx to 
cardooma of other poita of the latestlDal 
tract b as 1 to 35a 

Histologically these tumors have pre- 
Tiooily been dasnhed Into main groopa, 
nundy the ^iheroidal cell type and the 
cohnnnar cdl type. 

Uoat caidiKjmata of the breast contain 
cohnnnar In addition to the predomlnat 
IngfpheiddilceU Both types of cdl may abo 
be seen In the stomach. It appears, therdoie 
that although some crib attain ihdr typical 
cohnnnar form In cardnomaU of the appeiHfli 
most of them have not advanced in devel- 
opment beyond the premature spheroidal 


^*SarcinomaU of the appendix In titf prea- 
mt series, s were of the cohimnw cdl ty^ 
.Wrai those rtmainiDg were of the smaJU 
«akn, <J tb . iMttJ 
CYP- the huneu were found to be obliteiat^ 
Suli nmml moo® <H .b<-t 4° P° ” 

_/ J«T,^4n1«r nxlt f nd COfUieCtjVe t H S U C Ul 

to gro-O. ™ 

™MecUT.^ tto taom^ wlti 



SnrniM (XSoo; 

otidnomatoia nests. In the remtinmg 30 per 
cent the hnnen was oblltemted by s pre ^ 
dominance of nesU and strands cf ,poi y |l^ 
over a very scant connertivt twnc 
stroma. 

Some grwrpa of ceDs were round 
regular some oblong and some, hmf ^ 
majority of them were round or oral. Tw 
ceBs Id the nests were rooitlv cloaefv 
The remainder were in a dborderiy and k«se 
anangemenL In leclxms of 10 of them there 
was the normal, glandular structure. Seven cf 
these 10 revealea some form of degroerif^ 
such as cloudy swelling, vansnifatioa, and so 
forth. The majority of the caronomat^ 

nests abo gave evidence of degeneratioo which 
probably >vpl«trn why In some of the grc®P*> 
there were f e w e r r>n« with dborderiy airtnje- 
ment. Each component or alveoins, coo 
sbted of from »o to soo cdb when recn In 
does sectioo The Urge gUndular miws wwe 
cooflucnt and the majority of the ^ands were 
■olid Many anuin^ vmcnoUted bodies of 
various sUea, simubtiog lumena. In 90 per 
cent of the cases of carcinoma, there was com- 
plete Invaafou of the submucosa In 15 per cat 
the submuam was the limit of ertearioo In 
80 per cent there was dleniioo of the crib 
without the groups the circular mnsde was 
Invaiied in 75 per cent and the loogltotfinri 
muscle, In 75 per cent. The were po»- 

ribly acnntrolatlons of secretory materiaL 
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Fig 4 Caranoma of the appends (X6o) 


Their size determined the relationship of the 
cells to the stroma ^^^len a number of the 
vacuolated bodies had become confluent near 
the center of the glandular component, the 
cells were crowded toward the stroma and the 
glandular mass assumed true acmous forma- 
tion As a rule the vacuolated bodies were dis- 
tnbuted irregularly throughout the glandular 
component, givmg it a honeycomb appear- 
ance The smaller glandular umts were sur- 
rounded by a deflmte basement membrane 
Polyp Two polj^s were found m this 
senes One small growth was m the middle 
one-third of the appendix, m conjunction with 
a mucocele, the other was found at the base of 
the appendix They consisted of mucous mem- 
brane and a small portion of submucosa The 
glands of Lieberkuehn, the stroma, and the 
Ijmph nodes were v. ell preserved It is proba- 
ble that the former polyp was an etiological 
factor m production of the mucocele It did 
not produce complete obstruction, but pre- 
vented normal dramage of the appendix 
Myxoma There were only 3 mjccomata m 
the collection of tumors of the appendnx The 
cells produced a stellate appearance, mth a 
tendencj touard branching cjToplasmic proc- 
esses Rarely, some of the ceOs contamed mul- 
tiple nuclei, uhich were separated from each 
omer, as is often seen in myxomata In none 
of the sections was there a deflmte hue of en- 
capsulation (Fig 5) 



Fig 5 M>xoiiia of the appendix 


Venous hamangioma This tj'pe of growth 
IS rare m the appendix, but one specimen was 
seen Grossly, it appeared as a mottled, 
brownish area over the surface of the appen- 
(hx On section it resembled somewhat a 
sponge, and was reddish m color Micro- 
scopically it consisted of a network of vessels 
partially filled with blood The Irning cells 
were large and swollen In some instances the 
smaller spaces were completely filled with en- 
dothebal cells The greater part of the growth 
was confined to the muscular layer and serosa 
This is the only venous haemangioma of the 
appendix reported m the hterature (Fig 6) 
Miicocde The largest mucocele recorded 
in hterature is that reported by Neumann, 
descnbed as bemg the size of a man’s head 
Kelly descnbed one the size and shape of a 
banana, curved at its base, and 30 centimeters 
in length The content of such cysts is serous, 
mucoid or coUoid, and of yeUow or gray color 
MTen sections of mucoceles of the present 
senes were fixed in picnc and acetic acid for 16 
hours, washed m runmng water for 12 hours, 
and then stained with muacarmine, it uas 
found that the substance in the spaces took 
the pink stam of pseudomucm rather than the 
expected blue stam of mucm \Mien stamed 
with saframne, the same results u ere obtained 
Osterberg obtained a positive test for pseu- 
domucm from contents of these cj'sts, usmg 
Hammarsten’s method, as follows Gnen 
amounts of flmd were diluted mth equal 





»w»l 




Fic ^ \aMB tapana erf tin ifipadtr (XO 

amm inti of cQftilled wuer ftiatly «adl£cd 
with tcetlc add, boiled and fihered. Hd* 
clear filtrate free froia counlable proteut or 
aoy toodo that ma? have besa praeot was 
ev8{)orated to a email vohinae, cookd, aod five 
tlmea its volame oi abaolote alcobol added 
The leaultLoj heavy predpitate was filtered 
o 6 waibed with absolute akobol and retfas- 
sdred m diftiOed water Tbeo thb was tested 
for pseudomodti by hydrolytiii* with an 
equal amount of lo per cent hydrochloric aod 
on a water bath for a hours untfl the flold be 
/Tfii* fWr and of a btownlih color It was 
then fihered and on rwotrahiatiao with 40 
per cent sohrtloo of sodiinB hydroilde, «Te a 
weD marked reduction of FehUn^s solidJotL 
klococeles are known to contain tn» mudn, 
4ad even when the cells becoone histologicallv 
sltercd, u In cardnoma of other organs, they 
still oMtlnue to secrete mtxm tod not pseu 
domndn (Fig 7) 

cojjnrnoifi 

CbokqtUtl, w»J the p>tliolojk»l 

joodhwo ti.t *»• found mo« In 

,tJ, «*. of tunm ol tlw ■ppomfc ^ 

rrer tv ptoportion td €»«• m which tbo jJI 

iftMa tSidiwidomm are mrolred ta caaca 

S^ndtdtla la higher than fa caare o( tuiOT 

3SSS*-'=s£'J3;s 


He 1 Uacocii* ol Um i,ftT 

of diseased gall bladders are awodited aitk 
Inflamed appendices. 

ITje fifwting of carcinonia of the appcmfii at 
DeoopsT 0/ tubefcnloas patients bis been em- 
phaiiicd by several writers. Four of tie pa 
tlents anth cardnoma of the ippeodu hid 
latest triberculosB. BQiteial tuwroik ^ of 
the tubes and peritoneum wis found 

lo 1 case 

dJinCU. PAIA 

Very little has beco written 00 the nBp* 
toms iTvi physiol finrHrij s pfudneed bv ttt* 
nwis of the appendix, because they ar e_dia * 
far to those seen In chronic sppesafiotB. 
McWniiami, in a review of 96 cases cf aro- 
noma of the appendii stated that 83 par 
of the patients suffered from lyn^ooa of 
appendidtis and that 18 per cent had ffosp' 
toms for 1 year or more 

Liorat apre as e d the beCef that attack* « 
pain In the right lower abdominal qoidrsM 
srithoot fever the tenderwas persiitlng in the 
five intervals, Is characteriitic of tnmon of the 
appendli 

In thii scries it was found that the chw 
complaint of 18 patients with carefaema of uk 
appendix was pdn In the nght lower thdoml- 
naiqaadrant In the remaining cases, the psm 
was In referenco to associated pathologic ajfr 
dltiooa. The chief complaints ^ patients with 

r c appendicei were are followi pehi “ 
right lower abdominal quadrant in ^ 
cases pain in the epfgastritim In 17 and ps“ 
over tie pU bladder in < A histoiy of cu 
dnoma In ibe family was lotmd In 9 casc^ and 
of cardnoma of the appendix In i case. 
Anxifjg ptlents with cystic tppewflees, cW 
dnoma had occurred In the families of 4 
tuberculoab, In i 
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Fever was not a prominent symptom of 
tumor of the appendix The temperature did 
not nse m any case above loo degrees F Its 
onset was late m the attacks The absence of 
fever m cases of tumor of the appendix, m 
comparison i\ath its presence in appendicitis, 
has been mentioned as a differential diagnostic 
sjmiptom The low percentage, in cases of 
both neoplasms and of cysts, is significant 
Nausea and vomiting were rather frequent 
S}Tnptoms, and occurred early m the attacks 
Smce early vormting is a reflex sjmiptom, due 
to distention of the appendix, it is reasonable 
that it should occur m cases of tumor of the 
appendix, especially in cases of cj'st It occur- 
red m a higher percentage of cases of cj'St than 
in cases of carcmoma, and was more per- 
sistent This group of sjTnptoms was absent 
in 45 of the cases of c}>’stic appendix 
Pain referred to the epigastnum was the 
most frequent sjmiptom of cystic appendix 
Pam over the nght fliac region m carcmoma 
of the appendix was rather infrequent, and it 
occurred m a low percentage of cases of cystic 
appendix General abdommal cramps were 
complamed of m a high percentage of cases of 
carcmoma, and constipation was more fre- 
quent than m cases of appendiceal cj st, proba- 
bly due to adhesions bemg found more often 
m cases of caranoma than m cases of cyst 
Pam over the region of the gall bladder was 
associated more wnth C3’st of the appendix 
than with carcmoma The pam was of such 
seventy as to require morphme m a higher 
percentage of cases of cyst than m cases of car- 
cmoma General abdommal tenderness, and 
also localized tenderness, were found more 
often m cases of carcmoma of the appendix 
than m cases of cj'st Rigidity, either local or 
general, w^as uncommon Penapical infections 
of the teeth were relatively common m cases 
m which there was associated cystic appendix 
Estimations of hsemoglobm were made m 
43 cases of carcmoma of the appendix The 
average value for haemoglobm was 76 per 
cent The number of patients with a per- 
centage of haemoglobm of less than 70 was 7 
In 49 of the cases with cj^stic appendix, the 
percentage of hiemoglobin was taken The 
average reading w as 70 per cent The average 
number of erjhhrocjhes m cases of carcinoma- 


tous appendix was 5,018,000 m each cubic 
millimeter of blood In cases of cjst, it was 
4 365,000 The average number of Ieucoc}i:es 
in each cubic millimeter of blood was as fol- 
lows carcinoma 10 800, ci'sts, 9,140 

Anahsis of gastnc content was made in 20 
cases of caranoma of the appendix The 
average total aciditj was 54 (end pomt in 10 
cubic centimeters of gastnc content produced 
by 5 4 cubic centimeters of tenth normal 
sochum hydroxide), the average free hydro- 
chlonc acid was 37 In cases of c^^st, 24 anal- 
j^ses of gastnc content were made The aver- 
age value for total aachty was 46 4, whereas 
the average value for free h}'^drochlonc acid 
was 37 6 

Pre-operative diagnosis, then, is verj’’ diffi- 
cult smce there is nothmg diagnostic, either 
chmcaUy or m laboratory findings 

Questionnaires were sent to each of the 
patients Wfith the exception of those with 
pseudomyxomatous pentonen, no recurrence 
was reported 

SDimAJlY 

In a study of 45,000 appendices, 67 cases of 
carcmoma were found, the average age of the 
patient was 38 years, and 67 per cent of the 
cases occurred in females One venous haeman- 
gioma of the appendix was found The pres- 
ence of pseudomucm m cj^stic appendices, 
rather than muon, was demonstrated bj’- 
mucicarmine and saframne stains, and chemi- 
cally by Hammarsten’s reduction method The 
absence of defimte sjmaptoms or laboratory' 
evidence of tumors of the appendix is em- 
phasized 
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THE STUDI OF THE EFFECTS OF ROENTGEN RAYS ON THE 
ESTRUAL CYCLE AND THE OVARIES OF THE WHITE RAT' 


HFLLK C. DBJTS. U SfiCBem, UmoaotA 


T mS (tody vu tmderukea to d«la’ 
mln n two pTohJena cooceming which 
there hu been much wnttion of 
oplnko ft) whether >Tiy %ht eiporurei to 
roentgeo rtyi h»we tay effect on the retolar 
ity of the eftnitl cycle and any deseoervdvT 
^ect oa th: ceD» In the ovmry aod (»> 
whether the catmal cycle can go on «ftcr lOl 
the to called ovarian rtractnrea, tuch aj 
fuoctkming foDicie* and corpora luiea, have 
been destroyed Judging from the prenout 
wtjA of one of ui oa the cyde of the white lat 
after operative prxedarc* on the ovanea. In 
cate did the cycle continue without ovarian 

tfKCtmt bdnl praoit altliDi«li cydn 
tooMl to OTtlnu, rcjoluiy .ritlioot portodk 
n,jturt ot tic Wide* •nJ tomutioo of 

“’KJ*™?'v«f*tlon ui tic UiWlosicoI of 
loi of««4o ot fn^iatlOT Jjh 


different ipedei of anlmaliy anitnaii of dll 
ierent igei caj^-lng expotore to the ta^ »nd 
cOffereDcet in InmviduaJ »ajceptlbOit> » 
■nimalj of the ume ipedes and age. Griier 
found that ooc only the ovarre* of anlmah in 
the aame Htter may reveal a diflereiit ¥S^ 
dtivity to tic tmyi but that each foUidc hi the 
CFvmry has Its own leraitrvity 

It Is OKOtla] then that every worier in 
this held specify the bod and breed cl animsl 
osed the ago of the ■nlrrul at tbe time of the 
fnadiatlon the exact techoJcnie of tbe Irradi- 
atloa and the time dapalng octween tbe lari 
exposure tad kOhag of the animal 

inrruoDa avu pB\-«oinoicAL acauus 
We hac’e used only bcslthT animals of the 
osuaJ ItboTtiory atra/n Utter males were 
used Urgeiy In Individual apenments. lie 
were fatnDLtr with the ural onset of e#tB» 
and irregularitlea of the cyde In these animals 
from oor previous stodies aho we knew the 

ramr ^ 4 m T>t Uw* FiMhtj ■ 
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Fig I A, Vormal orarj of an immature white rat B, of an immature 

rat 7 daj-s after exposure to roentgen raj's (574 r), cellular dfbns and remains of 
oi-a are in the follicular spaces 



Fig 2 A, Orarj of adult rat 3 months and 16 daj-s after irradiation (j74 r), normal 
folhcular structures are absent Corpora lutea are still present, Anomlar follicles are 
present about the periphery B, Oiaij of rat exposed to irradiation fs74 r) at 5 
weeks of age and lolled 5 months and 24 daj-s later Mo tj-pical oianan structures 
remam Anovular foUicles are present, blood vessels are ratner promment 


normal histolog}i of the ovaries at vanous 
Rules relative to proper caging and 
ood necessary' for the maintenance of the 
no^al cy cle v ere obsen ed 
The occurrence of cjcles was followed by 
^ mg daily vaginal smears At necropsj’-. 


gross obsemmtions were made of the sexual 
organs, and the ovanes and a portion of the 
uterme cornua were preserxed in Zenker’s 
solution The sections j\ ere embedded m par- 
affin, cut senaU}', and stained m hasmato-cj hn 
and eosin Even' section of each senes was 



V«X*,«d,YU«».rfB 


carefully »tndled to avoid mk»in« aar 
ftructare. 

Foe tbfc IxradUtioQ a Kdlcy Lortt mo- 
chatacaily rectlfed appantu*, with a 
ctpidty of 165 IdtonJu, and a rtandard 
CodiUge broad focoi tube were u«d The 
w/tage waa meaauied bj a standard qil^re 
gap and r units at various settinga irere 
meuored in air by a Victofeen doaiaeter 


Tbe wpmo jt and meibod of awJJcation 
rayi varied as iodkalcd In the deaafption 
tbo ifc*pci l , tocn ta TTie «nlnTV irtre InaiD 
ated tlngly each was Ued aenntly on an uiJ 
mal board and arunthctiaed ttreughdurt tie 
irradlatloo to prevent looreaDenU wiici 
nughi alter the field of imdialioo. ^ewlilied 
to avoid fenenl Irradiaticm 0/ the aidre 
body 


* 


erf .(.h r»X 

al7*ft»K>«rrt»wm*lklB<d4*oaik»Ur(T Tfc«,4r,itTB 
m w LlMi a- mermmi itractana an ae< pfE«e*t 


tn»akud (57*ii 

hyptfplMtfcfafUcvkr mw-Uf tt- aonnat •Wort 


a. a. 
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Slight irradialioit To determine the effect 
of ver}' slight irradiation, 29 rats i\ere given 
exposure of 1 5 seconds to 2 minutes through 
an abdominal field overl}ang the ovanes, the 
spark gap varjnng from 3 5 to 6 inches unth 
no filter, a 5 milhampere current, and a 9 
inch skin focal distance The object xvas to 
secure irradiation of approximately 1/15 to 
i/io human erjilieraa dose at the level of the 
ovanes, corresponding to the low dosage of 
irradiation used in treatment of certain 
ovanan dysfunctions of human beings The 
rats used had had regular estrual cj'cles for 6 
weeks precedmg the irradiation In 14 of the 
29 rats there was temporarj' irregulanty of the 
estrual cycle immediately after irradiation 
The most frequent alteration consisted of the 
skippmg of one or two estrual penods, at 
times the stage of comification which was pres- 
ent at the time of irradiation, and the subse- 
quent interval, were prolonged 
Fifteen of these 29 rats were mated from 75 
to 230 days after exposure to the roentgen 
rays Eight of them were dehvered of normal 
fitters and 3 of these 8 were dehvered of second 
htters which were normal Two of the non- 
fertile rats were found at necropsy to have 
extensive pelvic inflammatory disease with 
Pyocomua Two others may have been too 


5: 














Fig 5 Right ovar} of same rat as that represented in 
Figure 4, A The o\'ary consists almost entire]> of one 
luteal structure. The cells stain like those of an earl} 
corpus luteum Very httle connective tissue is present. 
The structure appears hjperplasUc although no mitotic 
figures are seen 

old to be fertile, although they were within the 
age limit which we had found m studies of 
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ttonoAV niU for rfguUr cjxle* and fertility few da« after the imuUatloQ and the i with 
No cipianatfoo wii focod for the ntw fertility pcivfc tn/ection theoviffcjof all werroonnaL 
of t rata, which la a bl|Iier percentage than It teenad that the brief exposure* to 
BCQ rayi uied In thla experiment 

The M rat* were killed at varying mtervala a temporary effect on the eitrual j 

after the Irradiation Aaide from confeftxm aboot half of the rata The ooly hlriologl^ 
noted in the ovarie* of thoae killed vnbin a effect noted was congestion of the ovary N® 
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evidence was found of increased degenerative 
forms or of stimulated maturation of follicles, 
leadmg to earber senility, wliicli has been sug- 
gested as a possible mechanism to evplam the 
effects produced clmicaU}’- with analogous 
doses In our experiments rays of greater 
wave length were used than are employed in 
treatment 

Irradiation of adult rats to produce stenli- 
zation of the ovaries B}'' stenhzation we mean 
complete absence of functiomng structures m 
the oimnes We conducted many experiments, 
with varying exposures to roentgen rays, to 
detenmne the most efhaent method of ir- 
radiating the Ovanes of rats, the limit of 
tolerance of the rats to irradiation, and the 
irradiation necessary to produce stenhty In 
our early work, abdonunal fields of a size 
necessarx to cover the possible vanation m 
posiPon of the ovanes were used On m- 
creasing the intensity of irradiation, some of 
the ammals succumbed to toxmrma from as- 
soaated mtestmal changes A dorsal field 
proved more satisfactory m ca usin g less 
systemic reaction, and m secunng more imi- 
form effects on the two ovanes However, 
even with the dorsal field, occasionally one 
pole of an ovary would be qmte imaffected by 
imdiation, mdicatmg that we were not always 
able to judge exactly the size or position of the 
field necessary to expose the ovanes, or that 
the animal had, squirmed out of position m 
spite of all precautions taken to avoid this It 
was found that with irradiation through a 
domal field (approximately 4 by 4 centimeters) 
and the use of a 6 mch spark gap, i mDhmeter 
of aluminum filter, a 9 mch skm target dis- 
^<^0, 5 milhamperes of current, and 10 
routes’ exposure (574 r at the surface of the 
®km) fertdity was destroyed withm a short 
Penod after irradiation One rat, mated 8 
after the irradiation, became pregnant 
and was dehvered of a normal fitter, but sub- 
matmgs were stenie Structures were 
s m present m the ovanes of these rats at the 
^ 3K months, but the ovanes were com- 
^ ^ la by the end of 6 months We 

^ follow the cj'cles carefully m these 

1 11 Iho matmgs but of those 

ed 6 months after irradiation only one was 
ostrus on the day of death and a hyper- 


plastic foUicular structure was present m one 
ovary of this rat In all the others the uteri 
were xmry tmy and the ovanes so small they^ 
could scarcely be detected 

In contrast to these latter, 13 rats about 6 
months of age were irradiated for 5 rmnutes 
(287 r), other factors remaimng the same In 
about half, as with all rats irradiated, there 
was immediate irregulanty^ of the cycle 
Other than this no effects were noted AH of 
this group became pregnant One aborted 
and the others were dehvered of healthy- 
young This result strongly suggested that m 
the rats that were given very fight irradiation, 
the high percentage of sterility was to be ex- 
plamed by some factor other than irradiation 
Three of these animals, killed at penods of 9 
months, 14 months, and 14 months, respec- 
tively, after the irradiation, were stdl haxnng 
cycles, and enough normal structures re- 
mamed m the ovanes to arouse question as to 
whether there were any late effects attribut- 
able to the roentgen ray’-s 

With exposures of 7^ mmutes (420 r) 
there was an mcreased madence of abortion 
when pregnancy occurred, and decreased 
fertdity, although, m several instances, nor- 
mal fitters were produced No malformations 
among the ymung were observed m any of the 
experiments Temporary’- irregulanties of the 
estrual cycle occurred m some of the rats after 
the heavier irradiation, as weU as with the 
very fight exposure mentioned The himt of 
tolerance of this type of irradiation (dorsal 
field) seemed to be at about two tunes the 
stenhzmg dose (1140 r), with the settmg 
descnbed 

Two healthy rats, 6 months of age, given 
this exposure, were cnticaUy dl foUowmg the 
treatment but eventually recox’ered These 2 
rats hke-OTse had temporanly irregular penods 
Thereafter, m i case, they became regular, 
then ceased 5 months after irradiation In the 
other case, there were irregular, infrequent 
cycles for 3 months, then no further estrus 
was noted Both rats were mated on sex*eral 
occasions without becommg pregnant, and 
both were killed 6 months after irradiation 
At necropsy'- of both rats, the distal ends of the 
uterme cornua, ox'iducts, and ovaries were 
found matted together m the median hne, and 
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adbcfGJt to tiie lnte»{ii«* and The 

utena bad mdergooe mach atiopity and tbe 
o\'arie9 were ao tiny that ther could hai^ be 
detected groaaiy HUfologialV they were 
found to be imafl, atrophic, and embedded in 
a ma« of Inflamnutotr daine. a type that Is 
described later 

ImdttJ/oH 9f jonf nil to product titrilt 
Ulltn tj Urt 9t*nt3 Irradiatioii with the 
a s aa med aterffliirtg dose wti then apc^M to 
■ytrent rata in whJ(i the eatniil cydea Wd not 
beooiDC r^alaity eatabifahed Tiro gmapt of 
latj were oed definitely ImmatorB rata and 
mature yottn^ rata in which IIm cyciea had 
DQt becow rq^zlar la former ttiidlett wo btd 
found that r^oladty of cycles b not catab- 
Qabed until the tat U about 4 months of a|^ 
There were s8 definitely Immature rats, 9 of 
which were 5 weeka of a^ a 6 weda of a« 
and t % montha of a^ the vagina of whi^ 
was still doeed The a rata 6 weeks of and 
the i 3 months of sue were given 10 niJnute 
erposorea through a dorml with a apadc 
gap of 6 lochea. a current of 5 culhAiDperes, a 

{ fnnnm*ti»r<irTmtnn>ff afld 4 dUtuce of 

9 incbea 111th the aettmg desafbed, j rats 
S weeks of age were glveo sn eipocure of B 
minutes 7 of the same age and 6 that were 4 
weeks of age arere treated with ao exposure of 
7 minutes. 

These i 5 rata were klDed at peHoda of from 
4 hours to <6 tDontht after InadUtion. Seven 
were vlthin a period of 4 months to 
alktw study of the early effects of irradiation 
and will bo meotloQed with the foHcFwing 
Kriea. One rat died oi the aniefthetic Twenty 
rail were kept for atody of the eitrual cyuio 
aodthelalei^ectaoflrnidiatian Tbevtgmaa 
of afloi these opened and the first estrua was 
otabhshed within the normal time- One 
.n.rral (hcd 6 wtcks aftct Ifradlatioo, having 
hid only * few irregolar cydes to the day of 
there was too moch postmortem change 
present in thfl ovaries to make oosilble an> 
dediicm about the cSecta of Irradiation. 

In t rata giTcn the lo minute irradiatlcKi 
regular cycles continued after maturity until 
about 4 months after the Inadfatlcai-. and do 
njore were observed before the tau were 
WTW B montha after kTadttdoa Atnecropay 
the ovaries of these 3 raU wers found to be 


compietcly iterHixed typical stroctnrts were 
Dotwesent 

Thirteen rats given an oposure of 7 mm- 
tttea had regnlar estruaf periods for a mnrf 
kniger time 6 for at least p months, when oh- 
serpBtiooj were drscontiiiued. Thoe 6 rats 
were HDed ii months after the IrodiatfciL 
Hiieo erf tha 6 were in eatnn oa the day of 
death, and typical atmcturei were still pt»- 
ent In the ovaries In i others, the trterm at 
necrops y gave no evidcjicc of recent qrefic ac 
tivfty bat ttmetma awe iftewiae sriD prea- 
enL The sixth rat, in estnu 00 the 617 of 
death, at ne c r op ey was foumi to have an tn- 
i&rgeii and congested utema hot imiT? ov- 
arii One of l!hwe ovaries contained aerml 
cyata, appexently folhcniar In origin, widdi 
wwe the only atmctuies present, and no 
doubt were responsible for tfee esti^ for fhc 
other ovary was dewrfd of inch itructiirea. 
FoDkle cyata and ‘fidood cysts' havebeenitoted 
by sevc^ obeerven, indudlng la c aa wpi t 
and ScMu, foUowtog Imiffaikw and u they 
have been aaaodat^ with a cm^dooioce or 
reappearance of the eatmal cyde In c c fntrstf 
to Its diatppetftaa lo the othef s irfm a U 
sCnflarly tnadiaied, these atmetores hm 
been held re^iouxlhle for the estrosi. We hutt 
found mb strattoiea, also, after operative 
traoma to the ovaries ao they are pcihapa not 
dln^y attributable lo the roentgen rtri. 
The seventh ret of the 13 had very Irregolai 
CTcles lor a ibne after the Inadlatic® but later 
the cycles were completely regular to the 
ninth month. The vaginal smear of this rat tA 
thedayof necropay ri montha af ter irradi aticA 
contained mucus and 00 foflknlar structima 
were pr es ent hi dtheravw A few old corpora 
lateawarerecofoUable. Tmaralhad beeacom- 
jdetely iterihaed twlthefoBJcksbadDotbaa 
exhausted for g mootha. Tworatsof the ijhad 
regular perioda for 7 and 8 months, rtip« 
lively when daily imeara were dlscoolinotd. 
The rata did not come to neeme^ 

The 4 remaining rata haa udriy regular 

period! for about 6 months, when the mtenals 
Detween the periods became greatly lengthened 

and at the end of 9 mooths we thought that 
the cydes tad ceased aod dlaototlflucd ob- 
servations. These 4 mts were klDed :5 and itf 
Tri«yr^ th« aftct Irradiation. Smenrs of three 01 
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the group made on the day of death ■n'ere 
found to contam mucus, and the rats rvere 
found to have been sterilized No typical 
structures were found m the ovaries, which 
were embedded m a mass of inflammatory 
tissue The ovanes of i of the 3 rats were 
found to contam an atj^pical, hyperplastic, 
foUicle-hke structure The fourth rat was m 
estnis on the day of death No typical struc- 
tures were present m the ovanes, but a hy- 
perplastic folhde-hke structure may have 
accoimted for the estnis 
Three rats that were given exposures of 8 
minutes matured and had regular cycles for 2 
months, when each was given a second irradi- 
ation These wdl be mentioned with another 
senes 

In summary, the imm ature rats which 
received an exposure of 10 minutes, aU of 
which were followed and subjected to nec- 
ropsy, were completely sterilized Cycles 
stopped at the end of 4 months after irradi- 
ation, when it IS assumed the folhcles became 
exhausted Of the rats exposed for 7 mmutes 
only, half were found sterilized at necropsy, 
the cycles contmued for 9 months 
Twenty-two mature rats, less than 4 months 
of age, were next irradiated Four rats ii 
weelm of age were irradiated for 8 minutes 
through a dorsal field, with the constant set- 
tmg of 6 mch spark gap, 5 milhamperes of 
current, i milhmeter aluminum filter, and 9 
mch distance Twelve rats 3 months of age 
were irradiated for 10 minutes with these 
factors Six rats, 2 months of age, m which 
the vagma had opened but m which cjmles 
had not been noted, were irradiated with 
the same exposure and same techmque Only 
4 of these 6 rats were observed for more than 
4 months These 4 rats ran irregular cycles 
for from 4 to 6 months and were killed at 
the end of 8 months, the ovanes of i were 
lost, I had been completely sterilized, the 
other 2 had not 

Se\ en defimtely imma ture rats, menUoned 
earhcr in this paper, and 18 rats of ring group 
of 22 vere killed withm 4 months after the 
irradiation to study the early destructive 
eSects of roentgen raj^ Histological results 
wiU be s umm arized later The o\anes of none 
of these a nimal s killed withm 4 months’ time 


were entirely devoid of fimctiomng structures 
The folhcles of i, kdled on the fortj’--mnth day, 
wereentirelygone,corporaluteaofvaryingages, 
some apparently functiomng, were present 

Repeated irradiations and direct exposure of 
the ovaries after laparotomy Seven animals 
were given two exposures to the raj's Four 
had had an exposure of 5 mmutes through the 
dorsal field, with the standard settmg, and 
205 r, or half the assumed stenhzmg dose when 
5 months of age The cj'cles and fertiht}' had 
not been affected Six months later the ov- 
anes were exposed by laparotomy and sub- 
jected to the full stenhzmg dose 6 mch spark 
gap, 5 milhamperes, i millimeter aluminum 
filter, 9 mch distance, and 10 minutes’ time, 
protection was apphed to all the bodj"^ except 
the ovaries and ovanan pedicles The rats 
were killed 4 months later Three of these 4 
had had verj' irregular cj’^des after the second 
irradiation One had had regular cj’^cles 
None was mated At necrops}’’, the ovanes of 
aU 4 were completely devoid of functionmg 
structures 

Three rats, not mcluded m the 7 mentioned, 
the ovanes of which had been irradiated 
through a dorsal field for 8 mmutes with the 
standard settmg when only 5 weeks of age, 
and which had exhibited openmg of the vagma 
and establishment of cjxle within normal age 
limits and had been completely regular m 
cycles were subrmtted to further irradiation 
WTien 3 months of age thej^ were given a 
second irradiation to the ovanes only, after 
laparotomy, one and a haff times the assumed 
stenhzmg dose, or 15 mmutes, was emplojxd 
The cycles contmued, and the arumak were 
mated, i became pregnant 4 months after 
irradiation, and dehvered at term 7 fetuses, all 
of which were dead when discovered A later 
matmg was stenle although the c>"cles con- 
tmued This ammal was kdled 6 months after 
the second irradiation The 2 others of the 3 
animals were m the estrual state 6 months 
after tlie second irradiation, when they were 
killed Enough structures vere still recog- 
nizable rmcroscopicaUy m aU these ovanes to 
account for the contmuance of the cj'cles 
These 3 animals illustrate better than any 
others of our series how resistant the ovanes 
of some animals can be to roentgen rajs 
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mSTOU>OY OF TIDE ItKADUTCD nv iptrn 
Inorased coDjcjtfoo ww conuoonJv fouod 
io the imuUatcd ovxrics. In thoM exposed to 
VC17 light dosige ttb seemed only tmaient. 
In those exposed to heavier Imcuation, thl» 
coofotion fTts St linjes yrrr marked «ad per 
■iitfflt Extravautloo ot bkiod into the 
tlscaes iru noted several timea. 

Eariye^ecU The early effects oUrradUtkm 
used (4J0 to 574 r at the body inrface) wm 
most easDy noted In the ovaries of the Im 
mature or young rxta, for these were made up 
largely of foUkular structures and contained 
ray few corpora lutes. Bnunbdh Paries, 


cellular tissue, hlaoy froupa of <~i4?i becarw 
hjtefcfred and thefeafter seem ed to degeoec 
ate, leaving spaces filled with pigment and 
cellular dtbris. In all the ovaries, fiora i week 
to 40 days a/ter irrsdlsrioa foUklesofmedltnn 
aiac, or mature normal fnliicjes, were rwted. 
Apparently some of the smallest and primary 
ow^et survived the Irradiatfco and developed 
nofinally The supply of folHdci In the cm 
ria Miter irradlatijn, however aeocer or 
later becaine exhaosted and the ovaries were 
thee entirely devo/d of foddea This com- 
plete ahscDce of fofflmlar structures wsj not 
noted in the ovaries we stndled after the 


and fielding focmd that r week after Imdl 
atiOQ of mice 3 weeka of all tha amall 
oocytes had dnppeared At the end of 5 
we^ks, degeoecstlra of folhcks srss con^ete 
TbcM workers employ repeated imdiatjtm 
of the entire body (fig 1) 

In oar series, the >'crungest rats which aor 
vived the trradiatioo were 4 weeks of sge. 
With our dosage we coold i>ot deteemine any 
de^te effect of roentgen rays, otb9 than 
hy per gnu a, before $ days, ud the degexur 
stive effecti were not ccufird before 7 days. 
At tids rime, it was foaod that the ova tod the 
granulota, cefli in the great mi>arlty of fol 
Odes had d egenera ted This wsj espedaDy 
true of the fouides of large and medium alae. 
The theca of each fcJQcle enclosed a apace 
filled with cdhilar dftuii anci the degenerated 
ovum. In these ovarres we foond apparently 
ondegeoerated oocytes and small foDldes with 
fiocmalova, althoogfa many were degenerated. 
There Is normally markri jdiyiiokiglasl de- 
generarioa in the rat s ovurtes sbcrrtly before 
mituilty or before the tiret ovulation, and one 
must be f«mni»r with this In estnnatfng the 
tflecl ol tocfitgen ray*. In the normal ovary 
lioirever there are always some mature fot- 
Udes with healthy ova preraL Degaxetsfion 
of every follicle of large and 0/ m«5uni riae 
,4cfa as we noted In scveiml of the ovario 
alter IrradnitiocL, can scarcely bo accoc^ 
for eccept as an effect of roentgen ri:^ The 

dttSSlim wUci folbro) 

rtaddisentnuo" Theltwltot 

SSoto Eteri. g.v, (M . tlw « 

at tn intend teoont (ri fattifollkate 


amnaed sterlhaing dose before 49 days aftc 
Irradlatloa. The longest period after whkh 
oonnal folliclea were foond was about 6 
months. In every case enough foOida were 
injured to exhaust the tnuch esriler 

than la the nonnal rat The corpora hrtes 
were very resistant to the rays and poilited 
for a much longa period of time than under 
DQimal drcdtoftances. hveotuiBy they da- 
appeaied abo so that the ovary might be 
entirely devoid of typical foncrioolng ttnic 
ton*. Thw ovaria will be further deaofbed 
ialar when late effects of roeotga rays trt 
pq»rfed (Fig a) 

Leu s/oir af itaxUr irradieUen ef tit 
areria Three types 0/ ovaries were roend 
late alter appUcation of roentgen raja. The 
firat type was voy pnall, cootalrdrig no 
typjcal ovarian structures, but with numeruus 
so called anovular foUldes comfstbig of oce 
layer of ceils BUTOnadlng an empty cavity 
that lay doac to the peri^eiy of the ovary 
These atructnrei have b^ described, and 
their origin speculated on by GeJJer Paikei, 
and othera who liave worked iu this fidd 
(Fig 3) They seem to bo charsctcristic 
alnjctures of the ovary allalrrsdjatkfli. The 
gcrednal epftbdiuni may be intact and may 
not show iyperpjastk changes or the crib 
may be piled up several Uyem deep or there 
may be a tufted arrangement of c^ about s 
core oi connective tissue. Thh Is preboWy not 
^jedfically an effect ol roentgen ri^ lor It 
occurs after trauma to the ovary \\e have 
aeeo It to he a protective reaction and to occur 
most often In cases in whkh there was In- 
Samraatory resctloo oatslde the cmry This 
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appareat hyperplasia of the germinal epi- 
thehum occurred usually rather late after 
apphcatiou of roentgen ra3"s, and regardless 
of the age of the animal at the time of the ir- 
radiation Jlitosis was rare m the cells In 
these Ovanes there seemed to be a prepon- 
derance of fibrous tissue, surrounding the 
blood vessels and scattered all through the 
ovaiy This was h3'alimzed, largely In the 
meshes of this fibrous tissue were groups of 
many types of epithehal cells, characteristic- 
ally ovanan, arranged m cords and whorls 
Some of these cells rvere defimtel3’’ pigmented, 
and resembled lutein cells There was some 
deposit of pigment between the mterstices of 
the connective tissue, probably the d6bns of 
degenerated lutem cells The majonty of the 
epithelial cells appeared to be like the charac- 
tenstic mterfollicular cells of the ovanan 
struma (Fig 4) 

The second type of ovanes that was ob- 
served late after apphcation of roentgen rays 
appeared grossly to be of almost normal size 
Microscopically they contamed very atypical, 
hyperplastic structures developed m a folhcle 
These at3pical structures vaned in size, ap- 
parently dependmg on the length of time 
after apphcation of roentgen rays, the largest 
such structure was found m the ovary of an 
animal that had been given an intensive ir- 
radiation at s weeks of age, and that had 
been killed 16 months later Each structure 
was surrounded by”- a capsule, apparently the 
same theca externa which surrounded the 
folhcle, and m certain structures it appeared 
as if the theca interna were still present The 
structures consisted of masses of epithelial 
cells assuming an acmar arrangement, with 
septums of connective tissue from the capsule 
extending mto the mtenor, carrying blood 
vessels to every’^ part The cells which com- 
posed the septums were similar to those which 
extended mto the center of an earl>' corpus 
luteum, and no doubt the cells of the theca 
mtema had been as acUve here as in the cor- 
pus luteum Ilitobc figures were present in 
the masses of epithehal cells which largely 
composed the structure The epithehal cells 
about the aanar space seemed to have as- 
sumed a columnar shape, mth the nucleus m 
the base of the cell, as m secreting cells, and 


the space was filled with a secretion which re- 
sembled the hquor foUicuh It contamed 
some cellular debns m places Blood vesseb 
uere numerous in these structures The 
structures resembled caremomatous ovanan 
cy'stadenomata of the ovary of human beings 
In some, hyperplasia of the folhcular epi- 
thehum appeared to have been set up in a 
folhcle that had been partially transformed 
mto a corpus luteum The masses of folhcular 
cells about the penphery were crowdmg m 
toward the center between the cords of luteal 
cells (Fig 5) 

In no instance did we see m a corpus luteum 
true evidence of hyTierplasia, such as rmtotic 
figures, although we found one very large 
corpus luteum consisting entirely' of rather 
small cells, contaimng deeply staining cyto- 
plasm and a dark nucleus, as m ymimg, ac- 
tively functiomng glands The rat from which 
this ovary was obtamed had been irradiated 
(459 r umts) at II weeks of age, and had been 
killed 8 months later (Figs 6 and 7) 

The earhest time at which we have found 
such hyperplastic folhcular structures was 4 
months after irradiation In the ovanes of 9 
different rats, one or more of these structures 
was present m one or both ovanes As far as 
we can determme, these structures have not 
been desenbed previously' We are not certain 
that they can be attnbuted directly' to the 
effect of irradiation A number of animals the 
ovanes of which contained such a structure 
were kdled while m estrus, although the cycle 
apparently had stopped completely some 
months before and its recurrence was an un- 
antiapated finding 

The third type of ov'anes that appeared late 
after appheaUon of roentgen rays was small, 
atrophic, and embedded m a mass of in- 
flammatory tissue This condition consisted 
of an apparent necrotic degeneration, with 
resultmg formation of abscesses and m- 
fiammatory reaction m the tissues surround- 
mg the ovanes Small abscesses were found 
scattered through the tissues Hsmorrhage 
into the tissues was noted in some regions 
Apparently' the ovanes themseh es n ere more 
resistant than the surrounding tissues, for an 
abscess was found m an ovary onlv once The 
smallest ovanes were found in these mflam- 
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mitoT 7 mtaa. In ctractme, the;' mtt like 
the ttrotdiic ovmne* already dncribed. Tba 
periovtiian apacea were oMterated, act that 
the ovane* were directly eocompmed by the 
inflam matoiy tlawe. The ovfciacts were dl 
lated and were (aand filled with mineg oi 
leococytea. 

Groady the inflammatory reaction waa 
confined to the imioedlate vKimty «rf the 
ovary AdheaSoeia to tarnnnding ttnctnica 
were preaent in tomt 8) 

cojrcu/fiuitB 

We have foond great difficulty In aecuitog 
tmiform deatructioQ of fgnctfcr^g ovarUn 
Btnsctorea with any one erpoBOre to romtgen 
raya, due partly to lodlvldaal vadadocta In 
•ensitlTity of the foIUdea in (flflerent antmaU, 
and partly to technical (fifEcultiea oi ■econng 
unlfonn Irradiation Hndted to the ovarian 
fiHd A certain proportkm of email foIBcka 
and primary oocytea apparently U uniojonsd 
eves bv the moit intex^ve Irradiation uaed 
(Just w^tMn lethal Umita) and dosing tha time 
of th*fr d g r ek i pm qtt cytfle activity of the 
oteroa costlnuea? althm^ the animU are 
OBoaUy not fertile except for a brief pectod 
Immediately after Imdiatkcu The results of 
In^dlsrioo ID oar ezperimenta confirtn the fact 
that with m mpl fte atro^y of all funetiooliic 
stnicturea no ctciic activity ocean. This Is 
aprmTBC fly not m accordance with the finffinga 
of !^ke8 and of voo Schubert both of whom 
have reported a continuation of the ettroal 


cycle after all of the foDicnlar a tru et u res in the 
ovaries of mica have been destroyed by Irtiifi- 
ttioQ A pecoUar hypoplastic structure hai 
been dbeovered In the ovmea of rati killed 
late after exposore to roentgen ray* and in 
these rat# a late return of the estr^ cyde 
apparentlT occsta. 
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AN APPRAISAL OF THE SURGICAL TREATMENT OF 
PULMONARY TUBERCULOSIS ^ 

HUGH H TROUT, il D , F A C S , Roauoee, Virginia 


D uring the past several years I have 
been greatly interested in the de- 
yelopment of thoraac surgery, espe- 
aally of those procedures which have to do 
with the treatment of pulmonary tuberculosis 
The reading of the early addresses of the 
past presidents of this assoaation has given 
me some idea as to the scientific problems 
which confronted the founders of our assoaa- 
tion At the time our association was organ- 
ized abdo min al surgery was then new and had 
only recently been made safer by the mtro- 
duction of asepsis Just as the founders of our 
soaety were confronted with the problems m 
abdommal surgery, we today are in a some- 
what analogous position m relation to thoraac 
surgery, due to a better understandmg of the 
physiology of the thoraac viscera, safer 
anesthesia, “group thinkmg,” improved X- 
ray techmque, etc It is my hope, therefore, 
that by discussmg one of the problems of 
thoraac surgery, I may interest you m some- 
what the same manner as my predecessors 
interested their membership The subject I 
have selected is “An Appraisal of the Surgical 
Treatment of Pulmonary Tuberculosis ” 

In order that I may present the subject 
more accurately than would be possible from 
my own personal expenence, I have visited 
many of the leadmg thoraac surgeons of this 
country, I have obtamed information from 
97 of the largest institutions for the treat- 
ment of pulmonary tuberculosis, and I have 
made a review of the hterature To those 
of you who are particularly mterested m the 
hterature, you will find the bibhography m 
Sauerbruch’s Clnrurgte dte Brusiorgane^ 
which bangs the hterature up to 1915 From 
1915 to 1918 the bibhography can be foimd m 
Schroder and Blumenfelt’s Eaiidbiwh der 
Tnberkiilose ® From 1918 to 1924, the bibhog- 
raphy can be found m Alexander’s excellent 
hook TJie Surgery of Pulmonary Tuberculosis ■* 


The bibhography from January i, 1925, to 
January i, 1932, will be published in the 
Transactions of Ihe Southern Surgical Associa- 
tion for 1931 There are 1224 references 
Certain very elementary questions natural- 
Ij'' anse when one considers even casually, this 
question of the surgical treatment of pul- 
monary tuberculosis Perhaps, the most nat- 
ural inqmry would be as to whether there is 
enough of this work to be done to justify a 
surgeon spending a year or more m prepara- 
tion, since this newly developmg speaalty is 
far more than the “pulhng out of phremc 
nerves and the cuttmg of a few nbs” such as is 
now the aU too general conception 

Who IS to do this work^ Where is this sur- 
gery to be done? Do the results thus far 
obtained justify a continuation of the efforts 
bemg made? These are the poignant questions 
There is no doubt m my naind that there is a 
suffiaent number of patients hanng pulmo- 
nary tuberculosis, who are in need of surgical 
aid to justify, at least, the younger men who 
are members of this and other organizations, 
givmg very senous consideration to the 
development of this part of their practice For 
example, in the rephes received from the 97 
tuberculosis sanatona, representmg a bed 
capaaty of 28,722, it is estimated that there 
are now m these mstitutions over 3,500 cases 
m which surgery (more extensive than artifi- 
cial pneumothorax) is indicated This estima- 
tion is made by those m charge of the sana- 
tona Of course, this is only a small percentage 
of the number needmg surgical aid, for it is 
impossible to approximate the total number of 
pulmonary tuberculosis patients m this coun- 
tiy Many such patients are not e\ en receiv- 
mg medical attention It is estimated that 
only about 15 per cent of the known tubercu- 
lous patients do go to sanatona Such bemg 
the case, it is sufficient to prove to the im- 
biased mind that the need is urgent 
Until recently, the vanous operations for 
pulmonary compression have been more popu- 
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mitoiy In ftroctnre, tliey -wett like 

the atrophic ovules tlmdy dombeiL The 
pokrmuj) Bpdcei were obliterated w that 
the oniics ■were direct^ encompasaed by the 
influnnuUoty tisane. The ovldocts were dt- 
kted and vere ioond filled with "'■"r* ol 
lea£»cytet. 

Gttnely the inflnmmatory reaction was 
confined to the immediate vldrdty ol the 
ovarj kdbtakais to s u r ioun ding ftractoics 
were present in soma (Tig 8) 

owctrsKjifs 

Vi e have foond great (Qfficalty fa seconoc 
nrofgrm destmetkm of functfanfag ovatiaa 
ftinctiiita vdtii my one tiposate to roenttm 
ravs. due partly to individoal rarlatkns fa 
•ensdvity of the follicles fa (fifierent 
and pwtlv to tedtnkal of seoufafi 

rudfotm utadliUon limited to the ovarian 
fidd A certain proportkm of ■mall faflldio 
and primary ooc;^ appareaUy li ladotored 
even br the imst fato^ve iirtifiatioo oaed 
Oust within lethal Iflsitj) and daring the time 
of deveiopmeiit cyeEc activity of tbe 
ateres cofitinaes. tltboa|h the are 

osually not fertila exc ep t for a brief period 
fanudiateiv afta Irrtdauioa. The resists <d 
liradlatioc in oar m^ienxiieats coofiitn the fact 
that with cwnpfate atrophy of aD functionfaf 
»tructarci no cydic activity occars- TUs fa 
appamitly not Gi accordaox «dth the fiadlogs 
of Parkes and of vtm Sclmbcrt, both of whom 
bare reported a ccmtfnaation of the esCnial 


qrcle after all of the foflioilu itracturm fa the 
ovaries of mice have been destroyed by iitufi- 
aticej A peculiar hyperplistic stmetnre has 
been dfacovered in tte ovaries of nti killed 
late after esposare to roentgen rays and fa 
these tals a late tetam of the estrual erde 
apparently Occam. 
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AN APPRAISAL OF THE SURGICAL TREA'niENT OF 
PULMONARY TUBERCULOSIS' 

HUGH H TROUT, MT)^ FACS, RoA^'OKE, VrecnfiA 


D uring the past several years I have 
been greatly interested in the de- 
velopment of thoraac surgery, espe- 
aally of those procedures which have to do 
with the treatment of pulmonary tuberculosis 
The readmg of the early addresses of the 
past presidents of this assoaation has given 
me some idea as to the scientific problems 
which confronted the founders of our associa- 
tion At the time our association was organ- 
ized abdominal surger}’' was then new and had 
only recently been made safer by the mtro- 
duction of asepsis Just as the founders of our 
soaety were confronted with the problems in 
abdommal surgery, we today are in a some- 
what analogous position m relation to thoraac 
surgery, due to a better understandmg of the 
physiology of the thoraac viscera, safer 
anaesthesia, “group thinking,” improved X- 
ray techmque, etc It is my hope, therefore, 
that by discussmg one of the problems of 
thoraac surgery, I may mterest you m some- 
what the same manner as my predecessors 
mterested their membership The subject I 
have selected is “An Appraisal of the Surgical 
Treatment of Pulmonary Tuberculosis ” 

In order that I may present the subject 
more accurately than would be possible from 
my own personal experience, I have visited 
many of the leadmg thoraac surgeons of this 
country, I have obtained information from 
97 of the largest mstitutions for the treat- 
ment of pulmonary tuberculosis, and I have 
made a review of the hterature To those 
of you who are particularly mterested m the 
hterature, you will find the bibhography m 
Sauerbruch’s Chtrurgte dte Brustorgane,^ 
which brmgs the hterature up to 1915 From 
1915 to 1918 the bibhography can be found m 
Schroder and Blumenfelt’s Eandhtich der 
Tiiberkttlose^ From 1918 to 1924, the bibhog- 
raphy can be found in Alexander’s excellent 
book TJte Surgery of Pidmonary Tuberculosis * 


The bibhography from January i, 1925, to 
January i, 1932, wiU be published m the 
Transactions of the Southern Surgical Associa- 
tion for 193T There are 1224 references 
Certam very elementary’- questions natural- 
ly anse when one considers even casually, this 
question of the surgical treatment of pul- 
monary tuberculosis Perhaps, the most nat- 
ural inquiry would be as to whether there is 
enough of this work to be done to j’ustify a 
surgeon spendmg a year or more m prepara- 
tion, since this newly developmg specialty is 
far more than the "puUmg out of phrenic 
nerves and the cutting of a few nbs” such as is 
now the aU too general conception 

Y/w IS to do this work^ Where is this sur- 
gery to be done? Do the results thus far 
obtamed justify a continuation of the efforts 
bemg made? These are the poignant questions 
There is no doubt m my mind that there is a 
sufficient number of patients ha\dng pulmo- 
nary tuberculosis, who are in need of surgical 
aid to j’ustify, at least, the ymunger men u ho 
are members of this and other organizations, 
givmg very senous consideration to the 
development of this part of their practice For 
example, m the rephes received from the 97 
tuberculosis sanatoria, representmg a bed 
capaaty of 28,722, it is estimated that there 
are now m these mstitutions over 3,500 cases 
in which surgery (more extensive than artifi- 
cial pneumothorax) is indicated This estima- 
tion IS made by those m charge of the sana- 
toria Of course, this is only a small percentage 
of the number needmg surgical aid, for it is 
impossible to approximate the total number of 
pulmonary tuberculosis patients m this coun- 
try Many such patients are not even recav- 
mg medical attention It is estimated that 
only about 15 per cent of the kno-wn tubercu- 
lous patients do go to sanatona Such being 
the case, it is suffiacnt to prove to the un- 
biased mmd that the need is urgent 
Until recently, the v’anous operations for 
pulmonary compression have been more popu- 
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pneumothorax is given first, and the results of 
such treatment are observed before more ex- 
tensive surgery is attempted 
The future maj’’ prove that excision of a 
lobe or lobes of the lung is the proper proce- 
dure, but, expenence to now has demon- 
strated that lobectomy has no place in the sur- 
gical treatment of pulmonary tuberculosis 
It is a well knonm h}'pothesis (but not 
sufficiently demonstrated to be accepted as a 
fact) that patients with cardiac obstructive 
lesions which tend to cause a venous passive 
hj'perasmia of the pulmonarj' sj'-stem, do not 
develop pulmonary tuberculosis Some few 
men, acceptmg this unproved theorj’', have 
attempted to mcrease the venous hypenemia 
of the lung b}’’ producmg a partial obhteration 
of the pulmonary vem The results of this 
t}'pe of operation have not been such as to 
justify its contmuation 

Ligation of the pulmonary artery has also 
been advocated on the basis of some experi- 
mental work which demonstrated that fibrosis 
of the lung followed hgation of the pulmonarj’ 
artery As yet, this operation has not been 
done on man 

The sterilization of cavities by mtravenous 
medication with mercurochrome, sanocr3'sin 
(thiosulphate of sodium and gold), cadrmum 
(Walbum’s method), etc , have been tned but 
with insufficient success to warrant the con- 
tinuation of their use Viosterol and vita- 
mines B and D have been given orally m the 
hope of helping m the sterilization of cavities, 
but without any defimte results Also direct 
medication of the tuberculous lesions has been 
unsuccessfully tried Recently a few deaths 
from introducmg dyes and chemicals through 
the bronchoscope have been reported 
At present the chief objective of all tj^ies of 
surgerj' for pulmonarj^ tuberculosis is the 
production of a pulmonary collapse Tmm nV.1l- 
ization is the sheet anchor m the treatment of 
manj’^ cases of surgical tuberculosis found else- 
where than in the lung and therefore it is not 
surprising to find the same prmaple apphed to 
the lung In producmg such a collapse it is 
necessar}^ to give senous, careful considera- 
tion to the condition of the lung and the pleura 
The object of the pulmonar^^ collapse is to 
put the lung at rest either temporanly or 


permanently This collapse should be suffi- 
aent to help empty and obhterate an}' existmg 
cavities If temporaty compression of the 
lung is desired, only those procedures which do 
not disturb the bony chest wall are emplo} ed 
If it is necessaty to put the lung at rest 
permanently, then it is essential to utilize 
methods which wdl not only collapse the lung, 
but wdl bnng the bony frame m close contact 
with the compressed lung and prevent its re- 
expansion 

The first attempt at the desired temporari' 
pulmonaty collapse is usually made b} means 
of an artificial pneumothorax given by the 
phthisiotherapists MTien these air “fills ’ 
were first being given, there were reported a 
few cases of air embohsm At the present 
tune, the amount of air introduced is con- 
trolled by manometnc readmgs and fluoro- 
scopic obsen'ation This is vtxy essential in 
decreasmg the danger of air embolism as well 
as the possibdity of rupture of the lung by too 
much pressure where adhesions are present 
The shifting of the mediastinum and pulmon- 
aty herniation reqmre careful attention as 
regards the pressure IMule the giinng of these 
“fills” IS vety properly bemg done b} the men 
m charge of the sanatona, still the surgeon 
who does not follow what has been done to 
the patient before he receives him becomes 
simply an operative mechanic directed by the 
phthisiologists 

It IS mterestmg to note the extremes to 
which certam advocates of an} relatively new 
procedure wdl go Recently there appeared m 
hterature a case report of artifiaal pneumo- 
thorax bemg given to a 5 month old baby 
This IS sunply mentioned as a caution not to 
allow our enthusiasm to run an ay with our 
common sense There is, howe\ er, no doubt 
that the correct diagnosis of pulmonar}- tuber- 
culosis IS bemg made at a much earlier age 
than was formerly possible This is due to the 
efforts of a large number of roentgenologists 
who are particularly mterested m this angle of 
their work and also to the recently improved 
X-ray eqmpment 

It IS generally agreed that at least 50 per 
cent of all artificial pneumothorax cases 
develop a small amount of effusion Pleural 
effusions de\elop m a fair!} large percentage 
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be selected that there is now much controversy 
It should not be forgotten that pleural adhe- 
sions are frequently a factor m the heahng of 
a tuberculous process in the lung Rest to the 
lung IS sometimes obtained by the develop- 
ment of such extensive adhesions that the lung 
IS firmly fixed to the chest wall and thus the 
excursions of respirations hrmted 
If it has been demonstrated by means of the 
X-rays and the thoracoscope that these adhe- 
sions are long, avascular strmg-hke bands, 
then the}^ can be cut safely with a cautery, m 
other words, a closed pneumolj’sis or the so- 
called Jacobaeus-Unvemcht operation Nat- 
urally, this type of operation has a somewhat 
limited field of apphcation, for pleural adhe- 
sions are usuall}'' broad and wide and therefore 
do not lend themselves to safe severance with 
a cautery m a closed canty Recently the elec- 
trocoagulation of these adhesions has added 
to the ease and safety of this procedure The 
proximity of the subclavian vessels makes this 
method dangerous with apical adhesions A 
surgeon should never do an mtemal pneu- 
molysis unless he has the operating roomready 
to meet an unexpected emergency Of course, 
the artificial pneumothorax treatment is con- 
tinued after the severance of these adhesions 
The mstniments with which this procedure 
IS accomplished are expensive and the use of 
them requires much special trainmg, neither 
of which tends toward increasing the popular- 
ity of the method However, there have been 
over 2,000 cases reported in the hterature as 
having been treated by this method 
The other manner of attacking these adhe- 
sions is by opemng the pleura near the site of 
the adhesion and directly cuttmg and tynng 
these adhesions This naturally has more of an 
appeal to the general surgeon, but the pro- 
qedure has some very definite disadvantages 
Apparently, the simple procedure of opemng 
the pleural cavity frequently causes an effu- 
sion, and unless one’s aseptic technique is per- 
fect, an empyema will develop with all the 
train of symiptoms and troubles commonly 
found with a mixed tuberculous fistula 
The percentage of cases developing effu- 
sions IS about the same as occurs with the 
closed method, but, the chances of developing 
an external fistula are greater 


The closure of the pleural cavity without 
the leakage of air presents some difficulties 
which apparently are now bemg met by plac- 
ing the incision so that the mtercostal muscles 
can be sutured with the pleura 

One surgeon reports excellent results by’’ 
doing a subperiosteal resection of a pqrtion of 
a nb and then entering the pleural canty- 
through an mosion made through the remam- 
mg penosteum The penosteum then gives 
a firm structure m which to place sutures 
Recently producmg an artifiaal pneumo- 
thorax on the side opposite to the adhesions 
has been tned The object of this procedure is 
to displace the mediastinal structures m such 
a manner as to force the affected lung out- 
ward against the chest wall, thereby^ obtaining 
a temporary pulmonary compression The 
few reports of this method have not been en- 
couragmg The field of apphcation of this pro- 
cedure is necessarily greatly hrmted because of 
the frequent fixation of the mediastmum 
Operations on the phxemc nerv’e -with the 
object of either temporarily or permanently 
paralyzmg the diaphragm, are gaimng more 
rapidly in populanty than any^ other of the 
surgical procedures employed m the treatment 
of pulmonary tuberculosis Mffien this method 
was first mtroduced, temporary paraly'Sis of 
the diaphragm was the only’^ procedure adi o- 
cated, and then followed numerous reports of 
large numbers of phremc nen^es which had 
been either completely or partially’- remov ed 
At present the tendency- apparently is ton ard 
a saner and more reasonable situation, for 
now the phthisiologists and the surgeons are 
discussmg how long they^ want the diaphragm 
to cease to function, or whether it is desirable 
to produce a permanent paralysis 
For example, a temporary^ paralysis of the 
diaphragm may' be desired on the nght side 
nhile an artificial pneumothorax, or some 
other type of operation, is being done on the 
left side m a case of bilateral mvolvement 
With the return of function of the diaphragm 
on the nght side, it rmght be adnsable to re- 
verse the procedure and produce a nse of the 
diaphragm on the left side with the further 
compression of the nght lung by means of an 
artifiaal pneumothorax Care should always 
be taken not to have an induced artifiaal 




TROUT THE SURGICAL TREATJMENT OF PirLiMONARr TUBERCULOSIS 6x3 


Numerous operative procedures have been 
advocated to aid in the collapse of the apex of 
the lung, man)' most interesting, but, as yet, 
no one method has been deinsed to fit all cases 
Resection of a small portion of the three 
scalenus muscles has recentl} been advocated, 
and has the advantage of being done through 
the same incision in which the phrenic nen e is 
handled In this manner, collapse of the lung 
IS obtained bv withdrawing the support of the 
scalenus muscles from tlie apex, and at the 
same time, with the use of the paralj zed dia- 
phragm, the compression of the lung is in- 
creased from botli top and bottom of the chest 
This procedure is too recent to evaluate 
properly 

By resection of the intercostal nerves, 
Alexander has been able to produce a respira- 
tor)' rest with the bulging inward of the inter- 
costal muscles, thereb) increasing the amount 
of activ'e compression of the cavities This is 
alvva)s done in association with paral)'sis of 
the diaphragm, and if the resection of the 
three scalenus muscles be added to these two 
procedures then the v’ast majontv- of the 
muscles entenng into the function of respira- 
tion will have been put out of commission 

We will next consider those procedures, the 
final object of w hich is to place the bony chest 
w all over either a part of or the entire com- 
pressed lung 

For apicd lesions, the periosteum has been 
dissected from the under surface of three or 
four upper ribs, displaced inward and then 
paraffin, fat, pectoral muscle, gauze or rubber 
drams, etc , placed in the cavitv' left between 
the displaced penosteum and the nbs All 
these materials hav'e been tried w ith v'arjmg 
degrees of success None of them has been 
entirelv discarded, though the procedure has 
been disappointing in most cases It is inter- 
esting to recall that muscle is not prone to 
tuberculous mv asion 

Recently Harv'ey has devised a most inter- 
esting procedure which gives promise of suc- 
cess, but this method also has its disadvan- 
tages As yet, he has not published his report 
of his interesting expenence, and it is with his 
permission I am allowed to describe bnefl) 
what he has done in a ver)' limited number of 
cases He places a dilatable bag m the space 


between the displaced periostcuiii and the nbs 
from which the periosteum has been remov ed 
fills the bag with water (or if he desires a 
roentgenogram, with sodium iodide solution) 
In this wav , he is able to control the amount, 
and, to a certain extent, the direction of the 
compression 

AVhen the roentgenograms show a suffiaent 
amount of regeneration of bone in the region 
of the displaced penosteum, the bag is re- 
mov ed, and the nbs are resected so as to allow 
the skin, etc to obliterate the cavit) left by 
the withdrawal of the bag Of course, the ob- 
jection to all these substances vv hicli hav e been 
put under the nbs in order to obliterate the 
apex and to collapse a cavatv , is that thev are 
foreign bodies, and. as such, are hable to in- 
fection as w ell as to the probabilitv of being 
expelled In addition to this obiection the 
“push” of these foreign bodies is downward 
and toward the mediastinum, and if tlie medi- 
astinum IS not well fixed bv adhesions suffi- 
cient compression of the cavitv' cannot be 
obtained It would be more advantageous 
were the compression directed dowmward and 
backward toward the bodies of the vertebra 
instead of downward and inward against the 
mediasbnal structures 

Up to this point, we have discussed onlv 
those operations on the chest vv all which hav e 
to do with a permanent collapse of part of the 
lung If it IS necessarv' to produce a permanent 
collapse of the entire lung then it is essen- 
tial to consider some tj'pe of thorncoplastv 

The case of Dr E S Welles illustrates the 
cffectiv'eness of a properly performed thoraco- 
plast) The patient had had a thoracoplasty 
done 5 ) ears previous to his death in an auto- 
mobile accident Dunng these 5 v ears he was 
classified as a “complete clinical cure The 
following is a partial report of the autopsv, 
which was kindly giv en me b) Dr \) ellcs 

"ricural caril\ On the left the third and fourth 
nbs are sev cred from the costal cartilages The left 
side of the thorax is greatlv contracted due to the 
previous resection of portions of the ribs postenorh 
The parietal and visceral pleura are almost com- 
pletclv fused on the left, and the left lung is collapsed 
and practicallv non-air-containing There is a large 
triangular plaque of regenerated penosteum poste- 
norlv near the vertebral column extending from tht 
first to the tenth rib on the site of the thoracoplasiv 
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geons remove the tip of the transverse process 
of the vertebra along v.ath the nb The vast 
majont}' of surgeons prefer the pa^a^ ertebral 
operation Sometimes the parasternal resec- 
tions are preferable, but, usually , this proce- 
dure IS employed to supplement a prernous 
paravertebral thoracoplastj" Occasionally 
contralateral subpenosteal resections are ad- 
\Tsable, usually as a supplementary' procedure 
The deasion as to where to compress the 
chest wall is largely determmed by carefully’ 
taken and correctly mterpreted roentgeno- 
grams Itb-other words, each case should be 
an mdii.adual study and the operation planned 
to fit the existing condition 
If the effusions m the pleural canty are not 
contammated by other orgarusms than the 
bacillus of tuberculosis, aspiration nith re- 
placement of air will usually suffice If a 
mixed infection occurs, then a very’ grave 
situation is encountered If the patient’s 
chmeal progress can be mamtamed by fre- 
quent aspirations and attempts at chemical 
sterilization of pleural canty, such should be 
contmued If these methods are not successful, 
an extrapleural thoracoplasty should be done 
Occasionally an external tuberculous fistula 
develops, and m such cases careful attempts 
should be made partially to stenhze the 
pleural canty before domg the thoracoplasty 
It IS possible that the filling of the tuberculous 
fistula with muscle as advocated by Pool and 
Garlock might prove to be the solution 
There is some discussion as to the adxasabil- 
ity of these vanous procedures, but, there is 
certainly no doubt that open dramage should 
be avoided if possible 

After these deformmg chest operations, it is 
important to keep the proper ahgnment of the 
spme, etc by exercises, and sometimes braces 
are required 

Local anesthesia is almost umversally em- 
ployed to the extent of the surgeon’s abihty’ to 
use it without pain or fear to the patient If it 
is necessary or adnsable to give the patient a 
general anasstheUc, either eUiylene or mtrous 
oxide IS usually employed Both have ardent 
advocates and eaeffi has its disadvantages 


Avertin is not used because this rectal 
anaesthesia usually' keeps the patient asleep 
for a few hours and thereby prevents the 
patient coughing up matenal which should 
not be retamed m either lung Ether is not 
usually given because ^ of its imtatmg effect 
on the pulmonary tissue, though, m recent 
y’cars, tins has not been held to be as deleteri- 
ous as was formerly' thought Spinal anaesthe- 
sia has been successfully' tned in a few cases, 
but is generally considered too dangerous in 
thoracic work 

This appraisal of aU the work that has been 
done on the surgical treatment of pulmonary' 
tuberculosis is necessanly an incomplete re- 
port However, I hope it is suffiaent to 
stimulate an mterest in a subject that so 
urgently needs our attention If I have 
succeeded in doing this, I am more than 
amply repaid for the many miles of tiresome 
travel gomg from one chmc to the other, for 
the all too many' hours I hax e gient with the 
hterature, for the mconvemence I have caused 
97 tuberculosis sanatoria m answenng a 
questionnaire, and for any other effort that 
it was my pnvilege to make 

SUXEiIAIlY 

There is a suffiaent number of patients 
needing thoraac surgery to justify a general 
surgeon giving the subject the necessary at- 
tention 

The more extensive pulmonary’ surgery' wdl 
contmue to be done in general hospitals 

The results are good and promise to con- 
tinue to improve 

An appraisal is gii en of the vanous opera- 
te e procedures 

Today' we are m a somewhat analogous 
position toward thoraac surgery' that the sur- 
geons of the early' nmeties were to the then 
new abdominal surgery 

Pulmonary surgery is designed to produce 
either a temporary or permanent collapse of 
the lung with subsequent heahng by fibrosis 

No patient should be subjected to surgery 
if he is mak ing satisfactory' progress by' 
medical or sanatonum methods 
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Fig I \ long intercostal masion is made between the 
seienth and eighth nbs TTus masion extends from the 
cartilages antenorlj to just be>ond the nb angle- The 
dotted line shows where the ribs are setered postenor!> 
near the angle Two or three abs maj be set er^ m order 
to git e suffiaent room for the procedure 4 small ruck has 
been made m the pleura oter which the finger has been 
placed m order to permit the am to enter slowlj and allow 
gradual collapse of the lung If an arufiaal pneumothorax 
has been product as a prelumnar) procedure, the pleura 
maj be cut m to boldly 

many acute exacerbations, was frequently cyan- 
otic and dyspnoeic, and has been hospitalized the 
most pan of y ears The ngbl middle lobe was 
remot ed with the intention of removing the left 
lower lobe at a future date but this will perhaps be 
impiossible It is questionable, therefore, whether 
this operation is advisable when the disease is 
advanced on both sides 

This makes m all 8 cases with i death If we 
mclude the 13 cases of Dr Shenstone we ha\e 21 
cases with 3 deaths 

Up to this lime we ha\e chosen patients whose 
condition was so senous that they ga\e eiery 
prospect of chrome invalidism for life and who did 
not respond m any marked degree or with any 
permanency to other forms of treatment We be- 
lieve, however, that these indications should be 
enlarged to mclude cases not so far advanced but 
whose ultimate progress would seem to be down- 
ward if the dise^ were left alone, and espeaally 
to include younger mdivnduals m whom the dis- 
ease mvmlves but one lobe with perhaps only a 
beginnmg process on the other side 
It IS fortunate m bronchiectasis that the patient 
can be brought into a fairlv good condition of 
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Fig 2 Lfljenthal rib retractors ha\e been inserted The 
lower lobe is grasped with holding forteps Adhesions are 
shown between the lower and upper lobes and the pultno- 
nar> hgaraenl is well shown extending from the root of the 
lung toward the diaphragm The mediastinum has been 
protected bj a rubber dam 



Fig 3 The adhesions ha\ e all been freed. The pultno- 
nary ligament is damped and tied m order to mobifee the 
pedide of the Jung 
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con^derAble nxcem. Thk onfirtnAtko of the 
opemko ki other feindi faA» tBKk it eeeRi erorth 
whfle to irriew Iti tcdudal detAfk 
The *rttUe*t cpoAtMA a fa bro»- 


vheo the (fiaeAtcd portka of the fan* bu bern 
removed or detUored.'’ Tier have arrlded tie 
treat roent of lUs okene fato tve fToeipAi naa- 
operadw and opeT*dtr,Aa(l hetv deacrOied in 
deuO rims oawperatlTe and tea epentfn 
methodi of iitaUneiH. 

It wnold sRin tMt a veil cicddeml ccc Uife 
lobccictsy thould find a pranlncnt t^Acc tnoei; 
tbcae pnxedum and ve fetf me taotdd toper* 
•edB many of then. 

ffiin quotinf Dr Shenatime rho hu kfiidlj 
pemiued me to tae hii mfVttWi and ThoaepApo 
wOl Appear ihortf r fa the Centdhm Ueiied Aof 
Qotwn Jtm m i va find that he hu done tUnees 
ooe RAM lobecfarakt for bfooehieOaki, irith tvt 
deaths, noth cf ihoe on the fifth day fno diffiae 
Msfk rrampeafa. In thna tf iltt taxa the 
tnndk lobe vru ako r uno ved vilh the lover tad 
In two a poTtfan cf the ifiiyat proce a t ^ the left 
imper 

In the Janttarr ipx), frctmi ef Sttfiry v* 
trported f> caae* of fafaectnay i death 
tn the fatal case the opcniioa iru carried nt in s 
atns0 boapftal and a/far-ar* vu set per 
fed- 'Ine* then rt havt pujpcaefnlly carried ool 
caber roelfawh of treatment for bcooddectad* 
Avaidita the aKfinaatkai of our resolbi fa the 
hands « others. Thu me bdieva Dr SheBstaoe 
hu Ct'vn QA and nawx then ire have begon 
anothK sena of vhkh there are tpot > cuo. 
The fin< case (A \ > has made a raaa/taHe re- 


etketana. It k one fa tfa. commcoei puhneoanr wrtry The ie«»d ca* (hi T l im opersted 
jj a«y oaatr fa many form* and viti upon hlardi ifi ij^s. She k sdll nnm^ a ^ 


vurii^ayiBptawitoiofy ^*^^*^^* 

brtjoS 10 ll|bt many cases beferre aodk|noaa^ 
iJHe ® Dot fa corase rmaiimend lobectomy toa 
ct*e of hroDchicctaks. »n tt»y 

«ikL However « pointed ait fa a t«*®t eery 
cMofete artfcfa « thk *«h^ ty Dra. 

ahk t art an cclr be OTtoi 


fever and her oondkkn b estretnely scrfaoa Her 
retarverv b doubtXal. I\e f«i that a poor cifaa 
wu cade fa auepung this patina for opeotfan 
but her modhkn teer^ bcpclm and, therefore 
fer the first thos, we cuKlertook the operatioc on a 
padem wllb adiuced dkmse on both A) 
iriU be seen by the X-rar ffate ( Fig. ly), ihest k 
mtenslre farolTemest fa tb* ofbt nkula Itbe 
also tn the left lowtx Thk patkot tsu had 
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Fig 5 The diseased lung is clamped seieral mches aboie the hne of m- 
cision and the cauteij is shown se\ enng thepedicle in a wedge shaped-manner 
The bronchus maj be eiosed somewhat deeper than the \ essels or it ma> be 
ligatured and cauterued, thus removing the mucous membrane from the m- 
tenor 

the number and extent of adhesions between the change m pulse or respiration if the air was per- 
lung and the chest wall are discovered beforehand nutted to enter the chest gradualh , allowing the 
It has been our expienence that adhesions of an> lung to collapse slow h Howe\ er, the ad\ antages 
serious nature are seldom present in cases of bron- of this procedure cannot be gainsaid and in our 
chiectasis and I agree with Dr Shenstone m his later cases we have adopted it 

statement that the fewer adhesions found in the Position on the table The patient is placed on 

chest simplifies the one stage operation Third, the table with the affected side uppermost. The 

artifiaal pneumothorax is supposed to diminish upper leg is flexed and a pillow plac^ between the 

the shock which occurs when the chest is first knees with sandbags front and back The head is 

opened on an uncollapsed lung It is onlx fair to shghtlt lowered in order to fat or drainage from 

state, howet er, that before we adopted artificial the affected lung and a suction apparatus is at 
pneumothorax as a prelimmarj procedure we hand to remote secretion and preientspillmgmto 
made careful studies and in no case did we see ant the dependent lung 
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YTien the blood pressure is lou or begins to fall 
during the operation we hai e used 50 to 75 milh- 
grams of ephednne A tank of carbon dioxide and 
o\\gen IS at hand in case respirations become 
sh^ow or is used when the lung needs to be re- 
expanded in order to bnng back the failing arcu- 
laUon This IS the best respirator],' stimulant we 
ha\e 

Dr Shenstone uses spinal anaesthesia in his 
work bj preference We, howe\ er, have never had 
an} expenence with spmal anesthesia m chest 
surger} and fear its effect on the blood pressure 

STEPS OF OPERATION 

Incision The incision is now made cither be- 
tween the se\enth and eighth or between the 
SLxth and seventh nbs and extends from the cos- 
tal cartilages in front to just beiond the angle of 
the nbs behmd The intercostal space is exposed 
Sharp claw retractors are used to spread the nbs 
apart at the interspace to be entered and the mter- 
costal muscles are severed down to the pleura 
(Fig i) WTien artificial pneumothorax has been 



Fig 8 A catheter has been placed in the chest through 
a steb wound or Simula a couple of ribs below the inosiou 
and a cork or rubber washer is placed orer it to present 
entrance of air into the chest. Three double No j chromic 
catgut sutures are thrown around the intercostal spaces 
aboie and below the inasion and bed bnnimie the ribs 
together and dosing the mason The wound^ dosed m 



Fig 7 The adjacent lung is tacked down o\er the 
pedicle. 


produced the pleura can be opened boldlx but 
when this has not been done a small mck is made 
in the pleura and the finger hastilv covers it in 
order to allow the lung to collapse slowh and 
graduall} The mterspace is then rapidl} opened 
with scissors, traction being made on the nbs 



la>ers with chromic catgut and through-and-through silk- 
wonn gut m the skin 

Fig 9 In the completed operabon the wound was 
dosed in layers without dramage. A dosed rubber dram- 
age tube or catheter is left in the chest and damped after 
the air has been expelled from the pleural cant> by forced 
expansion of the lung by the anaesthebsb 
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(Figs 10 and ii) This method, hoA\ever, was 
somewhat cumbersome and did not allow the 
cas\ in\ersion of the stump Latterlj we ha\c 
been usmg a temporarj elastic ligature w hich con- 
trols the stump until htemostasis is obtained A 
small black rubber lube about 12 inches long is 
placed around the root of the lung and drawn 
suffiaentl} taut to produce compression of the 
\essels The tube is clamped wnth a hmmostat 
(Fig 4) Again the lube is made taut and another 
hEtnostat placed and finall} a third It maj' be 
ad\Tsable in certain cases to put a hamostat just 
abo\ e the ligature on the opposite side (low er cut, 
Fig 4) m order to pre% ent slipping This tempo- 
ran, ligature gi\ es good control of the stump and 
makes eas\ the plaang of stitches and ligatures 
Clamps are now placed on the lung be> ond to pre- 
\ent soding when the lung is excised These arc 
placed far enough awaj so that a wedge-shaped 
mcision maj be fashioned out of the stump, pref- 
erably wath the actual cautery (Fig 5) This 
method of using three hamostats gi\es pierfect 
hamostasis W^en the first one is remo% ed con- 
trol IS still obtained and gradual loosening of the 
pressure on the pedicle is permitted 
The bronchus may be cut out somewhat more 
deeply than the lessels or it may be ligatured 
leavmg only enough projecting to pre\ ent dippmg 
of the bgature The mucous membrane is cau- 
terized Both methods have been used The ves- 
sels presentmg are grasjied one by' one and sepa- 
rately tied, after which a nmnmg stitch of chromic 
gut wnth a lock suture is passed thus, closmg the 
pedicle from the inside This wall usually control 
most of the bleeding When this is finished 
(Fig 6) the first haemostat is removed from the 
rubber tube and if no bleedmg occurs a second 
one IS removed Any bleedmg pomls are further 
lied until the stump is entirely dry' The pleura 
IS inverted and covers over the raw surface wath 
an mterrupted or a runnmg suture so that the 
stump IS entirely closed The under surface of 
the adjacent lobe is tacked to the stump with a 
few stitches (Fig 7) It is of the first importance 
that there be no hsmorrhage from the stump and 
no leakage of air from the bronchus mto the pleu- 
ral cavaty 

Dr Shenstone wntes me that he has had some 
trouble wath the clamp method and has devised 
another means of treatmg the pedicle which has 
been very satisfactory m his hands as can be ap- 
preaated from his stabsUcs He uses a snare 
threaded with a heavy cord wath which he tempo- 
rarily controls the blood supply of the pedicle 
One snare is put on close to the mediasUnum and 
a second one just above it to prevent escape of the 
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Fig 12 Method of handling the pedicle devased by Dr 
Norman Shenstone of Toronto, two snares threaded with a 
cord being used to encircle the pedicle 


infected matenal during the section of the lung 
(Fig 12) 

This method is quite similar to the rubber tube 
used by us, the only advantage m the latter bemg 
that no special mstrument is required 

The field of operation is rapidly surv'eyed to see 
if there are any bleeding pomts from the cut ad- 
hesions and also to observe if the ligatures which 
may have been placed on the adjacent lung in 
cuttmg through the adhesions are m place It is 
sometimes advantageous before closmg the wound 
to have the anresthetist expand the lung and then 
make another observation for bleedmg pomts or 
for the escapie of air from the alveoli TTiis surv'ey 
is of extreme importance because m the after-care 
the leakage of air into the pleural cav'ity bnngs 
about collapse of the upper lobes and very mate- 
nally' delays convalescence There is remarkably 
httle contammation of the field during this opera- 
tion and It IS uncommon to have any infection of 
the wound m the chest waU following this proce- 
dure Before the wound is dosed a catheter or a 
small rubber dramage tube is mserted mto the 
chest through a cannula a couple of mterspaces 
below the mosion It is unpiortant to choose well 
the site that the tube shall enter and also that it 
shall enter the chest only a short distance 

Closure of the ’wound The chest wound is closed 
m the usual way With a large curved needle 
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Fig 19 Fig 

Fig iq A ^ Lateral roentgenogram taken on same 
date as Figure iS 

Fig 20 A V Lateral roentgenogram Lipiodol mjec- 
tion 3 months after operation for remo\-al of the left lower 


o Fig Ji 

lobe All cmdencc of bronchiectasis of the left side has dis- 
appeared A closed bronchus where the pedicle was te- 
moc ed IS noted at the root of the lung 
Fig 21 Final result m A V 


however, there is a secondarj' shock 3 to 4 hours 
later, and it is our custom at that time or earlier to 
use either glucose or salt solution or blood trans- 
fusions Suction on the tube reteals whether or 
not the shock maj be due to hemorrhage and if 
bleedmg is contmuous it mat be necessart to re- 
operate 

ATTER-CARE 

Of equal impiortance with the operatit e detail 
IS the after-care of the patient. There are certain 
underl>-mg prmaples which must be constantl} 
followed but naturaUt t anations mat be made to 
smt the particular patient. Special nursmg dat 
and night is required The closed tube which has 
been placed m the chest should be aspirated et erj 
couple of hours day and mght to remot e both the 
flmd which alwaj-s collects m the pleural catutt 
following the operation, and also any air which 
maj not hate been expelled or tthich ma> leak 
from mjured t esicles At first the flmd mav be 
rather blood} but this should soon be followed bt 
merely a bloodt serum The object at this time is 
to bung about and mamtam as rapidly as possible 
expansion of the upper lobes In some cases the 
collecUon of flmd is considerable for the first few 
days, m others it rapidlt dimimshes to a few 
cubic centimeters at each aspiration and m such 
cases the mtert'al maj be lengthened It is quite 
remarkable that m all the cases operated upon bj 


us the flmd which is remox ed has not been foul or 
infectious for a week or more No attempt is 
made the first 5 to 7 daxs to imgate the chest. 
X-rax pictures are taken earlx and from tune to 
time to make sure of the complete e.xpansion of 
the upper lobes AATien this has occurred and 
when the dnunage from the chest begins to be 
purulent, which, as stated, max not occur for a 
couple of weeks, Dakm’s solution is used to irri- 
gate xvith each aspiration The tube is allowed to 
remain until the suppuration clears up Howexer, 
if there is a secondarx nse in temperature which 
remains piersistent, it becomes necessarx' to re- 
moxe a nb m order to get better dramage as m 
anx empxema caxatx and the patient is then 
treated as an empj ema case. UsuaUx the caxatx 
is small and rapidlx closes 

Bronchial fistula None of our cases hax e been 
troubled xnth a bronchial fistula If one forms it 
occurs after the stump has begim to slough and bx 
that tune the upper lobe has expanded and be- 
come adherent to the chest wall and the bronchus 
empties onlx mto the small pocket AVe hax’e 
nex er had to do anx secondarx operations for this 
It apparent!} takes care of itself I behex e that 
the presence of a bronchial fistula is brought 
about — m the usual manner of domg lobectoimes 
— b} the gauze pa rkin g which is so co mm onlx 
used MediastmiUs which is feared b} manx has 
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F or \ears surgeons have searched for an 
ideal method to extirpate cancer of the rec- 
tum and sigmoid Gradually, from manj 
methods and by vork in many clinics, a fairh well 
standardized practice has been evolved The 
necessit\ of a vide extirpation of the diseased 
bovel and adjacent tissues, and especially the 
regional lymphatics, as pointed out especially’ by 
Miles, has generally’ been accepted The desir- 
abihtx of an abdominal incision to determine 
possible metastases, to remove completely the 
higher lymphatic structures, and to conserx'e 
properly the blood supply to the retained seg- 
ment of bovel, is unquestioned Thus the tech- 
nique of the operation in recent y’cars has cry stal- 
bzed tovard an abdommopenneal operation in 
one or more stages in vhich the diseased segment 
of bovel and associated tissues are liberated from 
aboxc, a colostomx done, a pientoneal diaphragm 
at the bnm of the peh’is to wall off the peh’ic 
cax’ity’ formed, and the diseased tissues finally’ 
removed, as a rule, from below 
To this conventional and generally accepted 
ty’pe of operation, the average patient has objec- 
tions First, he prefers a penneal anus and only’ 
by persuasion and education submits to a perma- 
nent abdominal colostomy Second, he finds the 
obliteration of the large peU’ic cavity a prolonged 
and at times distressing process If a section of 
detached bowel is left in the jielvis between stages 
It is a source of infection and may render the 
second stage of the operation a fatal one If a 
section of bowel is left permanently, distal to the 
colostomy, it tends to retain fmcal or purulent 
material and give future annoyance If an ob- 
struction colostomy is used, the patient may pass 
into a dangerous condition of ileus before the 
loop of bowel IS opened 

"^he surgeon also is beset by complications 
The closure of the pelvic-pentoneal diaphragm 
may be difficult, so much so that the surgeon saves 
P°flmns of peritoneum that in a radical operation 
should be removed The pelvic diaphragm, more- 
ox er, IS a fruitful source of postopierative danger 
By the traction in closing the diaphragm, the 
lower ileum has been pulled down, angulated, and 
an intestinal obstruction produced Several 
deaths hax’e been reported from this cause 
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Again, the thin peritoneal diaphragm in the post- 
opcratix'c period may’ y’leld to the pressure of 
ovcrly’ing gas-distended coils of intestine It is 
not strange that, at times, loops of bowel have 
pressed through the diaphragm, between the 
stitches and been strangulated, usually’ a fatal 
complication In crushing the bowel preliminary’ 
to Its division, bacteria are squeezed through the 
intestinal wall and may cause pentoneal con- 
tamination If a culture is made from a sterile 
clamp after it has been used merely to crush the 
appiendix, a growth of colon bacilli may’ be ex- 
pected Likewise, intestinal sutures often tra- 
verse Pey er’s patches and carry’ bactena into the 
pentoneal cavity 

Again, methods designed to faalitate the re- 
moval of the liberated portion of bowel through 
the penneum may jeopardize the patient’s life 
Years ago I dex’ised a “ pull through ” method m 
which by an oesophageal bougie fastened to the 
bowel the mass w’as inverted and extracted An 
oesophageal bougie of fairly’ large size was passed 
by an assistant through the anus and guided by’ 
the operator from the abdominal side through the 
cancer Through the open abdominal incision, a 
heavy ligature xxas then tied about the bowel and 
shaft of the bougie just below’ the bulb In some 
cases, the bougie could not be passed through the 
malignant stneture and therefore the ligature 
was tied below the carcinoma By’ traction on the 
bougie from below’, the liberated section of dis- 
eased bowel W’as then inverted and delivered 
through the dilated or split anal opening Un- 
fortunately, the rectal wall and particularly the 
malignant tissues are fnable and under such 
traction or distention they often rupture with 
escape of septic matenal into the pelvic and ab- 
dominal caxnties A bnef expenence demon- 
strated that this operation was not a safe one and 
It was not published Later, Coffey advocated a 
somewhat similar method of inversion, except 
that traction was made on a rectal tube fastened 
by suture to the upper end of the segment of 
bowel to be removed This gave a less secure 
source of traction than the bougie and unfortu- 
nately offered the same difficulties and dangers 
Under tracUon the ligature may tear out or the 
bowel rupture In the delivery’ of the cancerous 
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SUK&hR\ GV VECBLOGV AND OBSTETRJCS 


iie\Tr occuired In eUhet mjr ct»D or Dr Sbeo- 
ftone 1 asa. A^^ I beUm thii conrpUatloo 
U brcmxbt about oy the use of puut 

The lacton which make for Rtcceaa In the one 
»U^ lobectamv are — careful preparation of the 
patient careful after-care harraoitaiit^ and the 
prevention of pneuroothoTai or hrmotborai for 
at least 5 days foOcnriiif the operation. 

I fed that If we ruc«ed In canybi* out these 
meaiorei aadifactoTOy the patient wul fo on to 
to immediate tod satlilactoiy recovery and a 
abort convaleacence with nehM fiatola nor dc 
fcrTTnit> ocanring 

The foJIowinf case (AV ) k the one mentlooed 
previoudr la thk arti^ ai harlnf been recenUy 
aucceatfiilly operated upon. 


Thk padret b • ynaa fid 6 yean d aav Sbt (avt 
Iccw ki a ta ry et kni Weettet wtlk rewliawca aow- 
pKdociira roart nd ibf waa I ywanottca 
«ai year OM (ha waa IQ for > rrwrrtha wldi beewdM- 
pawenaak asd at iH yeanol aft aafiuad whk ■b.iirka 
caaati wblck w (aOoarwd by cun tta ojoi lajpeoduotea 
c«c«L She kwd loflnrafa t ) wtik aa ttad ai ruatiti 
aad cUefca pax foOewiajt At r yean d aat her cMib. 
wUcb bad been euoaUet tar to y«n, bacuaa (rotortfra 
tad fad, about im» hatf cb^M of «ucu] cMy Taowii 
BKi «w« fBa at ra d U tbfa cbm whbartlc^rww 

seat fa bw caDdoleo Durfaatbapaat rwitbaeipec 
eerttfaa tad faafaew d bs apota bad becM neb 
«waa fih«baa.d(aaiw}.,af»«yi 
to tee* ertnCM cm at all dtsea Tha hbwoiy b obefawriy 
Me d *e\ 01 broacUectMfa. Ptafa iwd Ckd«d wert 
>1.^ TVa aatefar rfav (kwi Urn carrMlai ta DM tower 
fat t faba «hb ildU dkta tfaw d tbelowar broBchkl tree M 
LlMrkbt*fa(f« 4) latbBlttetalnUtafn|.i»)U»b 
ibovn to brtler adva*ta#e. Tbb patieBt kept »W 
dwemtltBi fae coewdermhle p«W d t«»« and mmOtr 
varkn lean d tieataeat— poatsid dnWe. iwe^ 
aod fiaaly artttcial pwccwabocai aB d 
vtidi UIW to brfia about any Mbataatkl B^wowtaeat 

» tbat watl« **a ifwDy tfaddrd apoB and acrepted. 

Arthur paewibiw (D*. daw aa a 

fcra d Irratamt waa nartfawed a»d a prebBitaaiy nb^ 

fanbMir wa* doM SeptMiber j. 0^ Tha qp«t*t^ *» 
UtKiaaj waj sadertakeo Se 

ikkfywfitwa tcaBwbfcktbaai 

eictana la tbo tart. II0 con . - - 

abfawtpaadfd yfl.^ 

nticw far the fiat Ur** tbe fa" — iM-, tM rt-al 


r 7 OJ It ^ 

_ r Ralph Sweat drw 

L BgcooralawaacawPi Tww rta h ly 

- ikfa«paad> ' 

WyOT*. 7) 

d removed ftwo tba ebaat 


wbB mj dark aad thick hit AkntnntnJ tfaod tad vary 
fod At tkfa Hme Dabtn 1 *Dfitk*i w aard aagy t* ■ 
bom altenatbw vftb nh aafatfaw. K t uail i ^ aaapra- 
dKcdbytbaD^ aofatke aa *a (dt tba traebai *« 
not Men. 

OP Dactmh ar *. the UavtaUu aaadpgfaadtrrad, tb( 
orrtty beU aboat 15 citK cei>tloet«o d tad Um 
fhild rmoeoad *wi ooi v prtralat. Blood caau wia red 
Uood ctUi j^Mvxar *bfu bfaod ceia r,^air NraaarWda 
typer emit polyn o rphepaJeara Sy per coL 

Dacember p, r dm taOo^B' 

p too a d aecnstfc Umw fro* tiw »_ 

Ibncab tba awadafiaod tbepaUeatformafintUiseca 
plafaedd mltytera la her noa lb bad ao farther dk 


ctrfafa ce a tb ae tn i d vbofa 


' ffrrci tb* f ci floa lat day d jyo 
UDod to pkb V ua pultat'a 


Op IlreoabcT y, tba dxtaeotb day afro op«nt>K,tba 
patknt wu art d bad Tbm aaa ray Ittla unt o, a 
mB ajoeaM d pnUua, tod (fapa aa at aroomt d 
dfafaai* trm tb* ebaat. Tba (abc waa rwica ed ca tb* 
tmamtb day aad tbe p*Umt bA lb* bo^faaJ aa tb* 
t»aat y awv u tb day Ufawfaf epnatfaa (Tig SJ pcac 
tfaaDy cared wtib ray mi* npectraaiioe, ao teepmtsrr, 
•ad (be heAad qdlr fwmj Tb* «vaad baled jhr 
U *m not a cen ai t y U ttd* cpw to fo ra nb 
■* tber* was ao * a4ijijLM laaahbw fitra tb* eywradn. 
TU* patlrat ka* mwatard practlcafar *e9 ^ to tb* prrv 
•ntoa- Sb* baa bad abem to jectacecatbactaid 

meun fa lb*eaocBb9(ajad taambMOabeat I rraad* fa 
wfiftL 

>«aia to ibowt Bjdodd biertka d lb* Idt fade j 
■BMtb* alts c^atM* Tbor ia aa bdatfaa d aay 
l■llafatn*T^^ earlclet Tb* idl lowar bh* baa bctB a- 
tbdy nm^td and tbe patUa wtib a Mat) ealtriwd 
lataakaa fa irra tear ibe root d the bay 


)1orL~-At tb* tba* tb* tnfafa ep TV T ab a bju * d 
Lohectaaiy fa Cfa* State wm wdma tbe wcsedcBe, 
UT «** ray O ti Mated ant fairee Cbeo dwd aa radt 
d bv tfmwlico vU* (till fa tb* V^tal Tbfa padaet 
(hoaldpochafayBathBvwbrajapvatedaahr fa h ee ta w y 
•a bar roedTUcP mpocw aad Uwdfaaa** wm far adroaetd 
«Qb«<b fata. 

CM poMavertam raidaarVw tbtro «ia faaad a nail 
draliifat laOTOM orUy •fare tb* fawer rfabt lob* bad 
beta i«*wed TV tyiper ritbl bay t u a tam ed aa «b«cea» 
■ad arwaixaQr ea to aeoma abao*t fBoymi* fa new 
mma TV left lower bab* mj adVmt aod uajUw t d 
aan eioaa hroeefacctatk ewntta TW aysper kh* cta- 
lalMd nh ab ac enea with traak porotat — trrfal- 
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Fig 3 The abdotruniil part of the operation has been 
completed. The tape attached to the sigmoid has been 
packed against the floor of the pel\as, the separated bowel 
laid upon it, and the aMomen dosed. Access for remos-al 
of the liberated structures is obtained through the pen 
neum B> a median penneal mosion the tape has been 
located {or the withdrawal of the tumor and connected 
structures 

sacral or penneal anus has, we beliet e, been due 
to the technique and the poor Nnabilitj of the 
bowel used In mant of the older operations, the 
end brought to the pienneum sloughed for some 
distance mto the pehne cavitj and left a acatnaal 
opemng that was the source of much later trouble 
By preservmg the blood supph to the segment of 
sigmoid brought through the penneum, necrosis 
does not occur and an opemng of ample size with 
httle tendency toward a secondary stneture is 
readily formed With an adequate opemng, it is 
possible for the bowel to empt> completelj and 
the penod between defecations is greatlj' length- 
ened so that instead of bemg constant!} tor- 
mented by mvoluntary e\acuations, as occurs 
with a stnetured opienmg, the patient has mter- 
V als of 1 2 to 24 hours As a rule, with a properl} 
formed penneal opemng, e\en though no sphinc- 
ter has been retamed, the patient has suffiaent 
wanung to avoid an acadent and requires only 
the protection of a small pad One of our pa- 



Fig 4 The tape with^attached sigmoid has been with 
drawn through the penneal mosion and the cancer eased 
through the opening without traction 


tients with the rectum pulled through a thick 
flap from the buttock has never required a pad, a 
second goes for months mthout soiling the pad 
that she wears, others have retamed a degree of 
sphmeter control 

With modem clothing, the permeal colostom} 
IS more conv ementh taken care of than one upon 
the abdominal wall WTiile I hav e heard patients 
uath an abdommal colostom} express regret that 
the opemng v\ as not m the pienneum, none of the 
patients with this t}^* of pienneal colostom} has 
shown an} desire to have the pmsition of the opien- 
mg changed Often the pienneal colostom} may 
be improved b} a secondary opieration designed 
to give better muscular or mechamcal control 

Finall} , the piermeal colostomy is valuable m 
the ‘ follow up ” for the detennmation of a local 
recurrence Twice hav e we recognized a recurrent 
nodule by the finger m the penneal anus at a time 
when e-vasion was feasible 

TECHXIQITE 

The patient is prepared b} a low residue, high 
carboh} drate diet, and b} h} dration in the usual 
manner for an mtestmal resection As the bowel 
will not be opiened until after it has been debv ered 
from the bod}, the wound closed and dressmgs 
apphed, e-xhaustmg attempts to cleanse the colon 
are omitted Moreover, as the bowel will be 
opiened at the completion of the opieration, a pre- 
lumnar} colostomy is supierfluous for the milder 
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Fig 3 The abdominal part of the operation has been 
completed. The tape attached to the sigmoid has been 
packed against the floor of the pel\ns, the separated bowel 
laid upon it, and the abdomen closed Access for remo\-al 
of the liberated structures is obtamed through the peri- 
neum. B> a median penneal inasion the tape has been 
located for the withdrawal of the tumor and connected 
structures 

sacral or penneal anus has, tve believe, been due 
to the technique and the poor viabilttj of the 
bowel used In man} of the older operations, the 
end brought to the penneum sloughed for some 
distance into the piehac cavit} and left a acatnaal 



Fig 4 The tape with'altached sigmoid has been with- 
drawn through the pcrin^ incision and the cancer eased 
through the opemng without traction 


lients with the rectum pulled through a thick 
flap from the buttock has ne\er required a pad, a 
second goes for months without soihng the pad 
that she wears, others ha\e retained a degree of 
sphmcter control 

With modem clothing, the pienneal colostom} 
IS more con\ enientl} taken care of than one upon 
the abdommal w all MTnle I ha\ e heard patients 
with an abdomuial colostomy express regret that 
the opemng was not in the permeum, none of the 
patients with this t}q5e of penneal colostomy has 
shown any desire to hax e the position of the open- 
ing changed Often the pienneal colostomy map 
be improied by a secondary ojjeration designed 
to give better muscular or mechanical control 


opemng that was the source of much later trouble 
By preservmg the blood supply to the segment of 
sigmoid brought through the pienneum, necrosis 
does not occur and an opiemng of ample size with 
httle tendency toward a secondary stncture is 
readily formed With an adequate opemng, it is 
possible for the bowel to empty completely^ and 
the pienod between defascations is greatly length- 
ened so that instead of bemg constantly tor- 
mented by mvoluntary evacuations, as occurs 
■wath a stnctured opemng, the patient has inter- 
vals of 12 to 24 hours As a rule, wuth a propierly 
formed penneal opieiiing, ev en though no sphinc- 
ter has been retained, the patient has suffiaent 
warning to a\oid an acadent and requires only 
the protection of a small pad One of our pa- 


Finally, the pienneal colostomy is valuable m 
the “follow up” for the determination of a local 
recurrence Twice bar e we recognized a recurrent 
nodule by the finger m the penneal anus at a time 
when excision was feasible 

TECaiNTQtrZ 

The patient is prepared by a low residue, high 
carbohy drate diet, and by hy dration m the usual 
manner for an mtestmal resection As the bowel 
will not be opiened until after it has been delivered 
from the body, the wound closed and dressmgs 
apphed, exhausUng attempts to cleanse the colon 
are omitted Aloreover, as the bowel will be 
opiened at the completion of the operation, a pre- 
limmary colostomy is supierfluous for the milder 
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openitioa completed in one of se\eral «'a\s In 
the simplest method, pro\ndcd there is no in\ olve- 
ment of the lower rectum or pehnc floor, the 
anus is closed b\ a strong pursestnng suture, and 
co\ ered b\ an aseptic gauze pad An inasion is 
made from a pioint just postenor to the anus to 
the side of the coccy'x Tins incision is deepened 
through the peine floor to the gauze packing 
which is graspied and withdrawn B\ traction the 
attached loop of bowel is deluered through the 
penneum and, aided b\ retractors, the malignant 
section of bowel is eased through the opening, 
care being taken not to pull upon cancerous tis- 
sue A portion of upper sigmoid wnth its mesen- 
ten now partial!} fills the pehns and is permitted 
to rest against and adhere to the left peine wall 
On the nght side of the bowel an ample drain of 
iodoform gauze is introduced through the penneal 
opening Gauze dressings moistened with com- 
pound tincture of benzoin are now applied around 
the base of the protrudmg bowel The purse- 
stnng suture IS remo\ed from the anal opening 
The loop of the bowel containing the cancer to- 
gether with the attached fat and h-mphatic tissue 
King distal to the dressing is now remo\ ed b\ a 
laiife or cauterw , a large rectal tube passed for a 
distance of from 8 to to inches into the open 
proximal loop of sigmoid, secured b) a ligature 
and additional occlusive dressmgs applied This 
part of the operation ma} be done m to minutes 
or less and its simplicit} renders it desirable if the 
patient is m poor condition 
Later the tissues between the sigmoid and anal 
openings may be diinded and finall} the kei hole- 
shaped anal openmg mai be corrected to restore 
sphincter control A second and more satisfac- 
tor} completion of the operation, if conditions 
permit, is to split the anal nng b} an antero- 
poslenor mcision, dissect the anal mucosa from 
the sphincters, hgate the anal tube, and free 
the rectum through the pehne floor The rectum 
and sigmoid are pulled through the sphincters, a 
gauze dram is inserted, the inasion partial!} 
closed b} sutures, dressmgs are apphed,tlie bowel 
cut aw a}, and a rectal tube tied m As the 
sphincters are retained, no further operation may 
be required except possibly the later remoyal of 
redundant protrudmg sigmoid The sacrifice of 
the pehne floor is, of course, important with the 
lower t}'pes of myohement. After the anus is 
occluded, a large ellipse of skm with underl}-mg 
fat, muscles, the anus, and at Umes the posterior 
yaginal wall, or a part of the prostate and semmal 
yesicles, are hberated in one piece and withdrawn 
with the attached overlying sigmoid The large 
openmg is partiall} closed b} suture, an ample 
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Fig 7 Tape method for penneal ileostomy Through 
an abdomuial incision, gauze tape has been Ued about a 
loop of lower ileum, the proximal portion of the loop being 
marked for idenuficaUon bj a black thread The tape is 
packed against the pelt ic door, the abdomen is closed, and 
the loop IS delix ered through a penneal incision or through 
the anus Ligation and dixisioD of the meso-ileum are un 
necessary Penneal ileostomj is a not el method for elim 
matmg the colon and lower ileum in certain forms of car- 
anoma as well as in ulcerauy c and tuberculous colitis 

gauze dram is inserted to the right of the sigmoid, 
dressmgs are applied, and the liberated bow el and 
attach^ tissues are cut aw a\ and the rectal tube 
inserted 

Despite such extensne remox al of tissue the 
patient usually has warning of an impendmg 
dcfaecation The operation is thus applicable to 
all types of remoxable cancer groxnng from the 
bowel below the lex el of the mid-sigmoid Higher 
grow ths reqmre a mobilization of the descendmg 
colon and perhaps the dixusion of the colic artery 
which may add undesirable complications The 
method may also be used for the lower forms of 
dixerliculilis 

In the after-treatment, a retention catheter is 
inserted for the first 3 or 4 days, drains are re- 
mox'ed in from 4 to 6 days, and the patient is per- 
mitted to sit up the tenth day or later 

AD\ AKTAGES 

Adxantages of this operation are 

1 The simpliaty and rapidity of jierformance 
which enable a most radical abdominoperineal 
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DL\GXOSrS AND TREATMENT OF MALIGNANT TONSIL COxNDlTIOxNS' 


CURTIS r BURN AM, -M D , 

T he diagnosis and treatment of malignancies 
of the tonsil present problems quite similar 
to those of neoplasms of the posterior surface 
of the tongue, of the pharT.Ti\, and nasophar^Tiv 
The tumors are similar in histolog\ , difficult% of 
diagnosis, clinical courses and general impossi- 
bility of adequate surgical treatment 
Fortunateh, the disease is comparati\eh rare, 
ne\ ertheless, the reported cases are, at present, 
rapidh increasmg The occurrence of utenne, 
cervix, and breast cancers is, at least, fifteen times 
as frequent as these tonsillar malignancies Ben en, 
1931, reports 97 cases from the Radiumhemmet of 
Stockholm, Quick, 1926, reported 31S cases from 
the General ilemonal Hospital in X^eu York Cit\ , 
Schreiner, 1929, reported 60 cases from the State 
Institute for Malignant Diseases, of Buffalo, 
Coutard, 1930, reported 47 cases from the Cune 
Institute in Pans The author has obsen ed, smce 
1911, up to the present time, 165 cases at the 
Howard A Kelh Hospital of Baltimore 
As with the other locations m the mouth, males 
are deadedlv more frequenth affected than 
females In the senes under consideration, 128 to 
37 represents the relative occurrence 
The propwrtion of sarcomata is much greater m 
each bfe The commonest age is after 40 for the 
carcmomata Takmg our entire matenal, m 139 
cases the new-grou th developed after 40 j ears of 
age The age distnbution m decennials is shown 
in Table I 

It has been impossible to estimate the mfluence 
of chronic mfecbon as a cause Sj’philis does not 
seem to be a verj^ important etiological factor, but 
IS of importance as to prognosis and treatment 
In general, the progress of the disease is rapid 
The occurrence of a tumor mterfermg mtb 
speech or with swallomng, or causmg pam, would 
seem to make medical consultation at an earlj 
date very likely In our senes of 165, there was, 
nevertheless, already marked gland mvolvement 
in I r6 cases — 70 3 per cent Many of these pa- 
tients had been under medical care for several 
months A positiv e Wassermann has in a number 
of cases led to anU-lueUc treatment for a long 
period before a positive nucroscopical diagnosis 
has cleared the situation 

SYMPTOMS 

The commonest initial symptom is pain which 
may be local but w hicb more often radiates to the 

■ r«il before tie Soutbern Surpcil AssoqiIiod W 


Ct>, llVCnMORl, VI VRVMVND 

ear, neck, and head In a few instances, the ap- 
pearance of a glandular mass m the neck was the 
first observed evndence of the disease Hremor- 
rhage has been rare as an initial symptom, but, of 
course, is common in the late stages In the case 
of a fen of the epitheliomata, discomfort on swal- 
lowing has been the initial symptom and has 
persisted for months before a visible lesion ap- 
peared AVc bate observed several patients who 
hav e been under the most expert medical supem- 
sion for this symptom where months hav e elapsed 
before a diagnosis could be made In an mdmdual 
past 40 years of age, a persistent discomfort and 
pain m the throat should arouse suspiaon of a 
malignancy , such patient should not be allowed 
to escape frequent medical supervision until diag- 
nosis 15 clear 

DIAGNOSIS 

The diagnosis must rest ultimately on a micro- 
scopical evammatjon, along with the clmical find- 
ings of the lesion, or a tumor It frequently is pos- 
sible, where there is ulceration, to do a biopsy 
from the primary lesion, or by the removal of a 
freely movable gland from the neck Very nearly 
all of my own matenal has been classified on the 
basis of microscopical diagnosis, nevertheless, in a 
non-ulceratmg, local lesion, or one wuth glands 
fixed and fused, it is probably, from patient’s 
standpomt, wuser to be content with a clmical 
diagnosis Protection against spreadmg the dis- 
ease does not seem to be greater by' removmg the 
tissuewuth a cautery than by pinch forceps or knife 

In addition to mabgnant tumors, ulcerations, 
tumor formations, and glandular enlargements 
may be due to syphilis, tuberculosis, some of the 
ordinary chrome infections, and to Hodgkm’s 
disease Primary' Hodgkm’s disease of the tonsil 
is not uncommon, tuberculous infection is very 
common, syphiliUc and trench mouth mfecUon’s 
are also quite common Therefore, it is evndent 
that a most careful exammation — not only of the 
mouth and neck but, also, of the chest, abdomen, 
and blood is mdispensable in e\ ery' case Along 
with the history, such examinations, not only 
establish the tumor diagnosis, but mdicate its 
extent and probable character, prognosis, and 
most logical method of treatment 

TYPES OF MAUGXAN-CY 

Secondary malignancy is rare m the tonsil The 
author has observ ed 3 such cases , 2 of these were 

ulc 'ulpiur Spnnn WtslVJrmnia Dtci-mlM^ m .n,. 
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Fig I Low power photomicrograph of a tj^pical 
epidermoid epithelioma 


m 1921 These tumors, rshich are common in the 
nasopharjm, the pharjmx, the posterior portion 
of the tongue, also are common m the tonsil The\ 
are, histologically, ^ er> similar to the transitional 
epithehoma, but mclude rapidh proliferatmg 
Imphoid tissue which gi\ es the same histological 
impression as hmaphosarcoma A section of this 
tumor is shown m Figure 4 
Sarcomata The sarcomata of the tonsil are 
prmcipalK hunpho-sarcoraata Thei ma> be lim- 
ited to the tonsil or be present there and in other 
parts of the bodi Fasaal, spmdle cell, fibrous, 
large round cell sarcomata are quite rare We 
ha\ e observ ed none of them m our senes of cases 
The appearance of Ijanphosarcoraa is shown m 
Figure 5 

CEKEHAL SmRl’EI OE RESUIXS OE TREATMENT 

Smce Matthews’ report, 1912, of the surgical 
results obtamed m treatmg malignant tumors of 
the tonsd, there are no satisfactory reports of ex- 
tensive senes of cases from a smgle dime, although 
there are numerous mdindual cases repairted m 
the literature 

The radiological treatment, however, is fairly 
i\ ell recorded Schremer reported 60 cases treated 
between 1915 and 1925, of which only 2 were liv- 
ing, one for 4 years and one for 3 years Quick, 
between 1918 and 1928, reported 318 cases, of 
which 28 were living for more than 3 years His 
percentage of 3 year cures is 8 7 per cent Cou- 
tard reported in 47 cases a 7 7 per cent cure m 



Fig 2 High power photomicrograph of same section as 
in Figure i 


epidermoid epitheliomata and 62 per cent m other 
cases New reports cautery and radium treatment 
of the tonsil and block dissection of the neck m 15 
grade i epitheliomata, 4 of whom were hvmg from 
penods of from i to 6 v ears Ben en states that he 
has had 28 cases of epithelioma of the tonsil 
treated by surface applications of radium and ex- 
ternal X-raymg, that none of these patients re- 
mained well for longer than 18 months, that he 
has treated 14 cases by surface radium and intra- 
tumoral radium, combmed with teleradium, and 
has had 3 y ear cures in 4 patients, or 28 6 per cent. 
There are practically no 5 year cure rates re- 
corded m the literature 

Our own cases date back from 1911 Up to 
1915, the treatment was by surface radiation 
alone ItTiile definite effects were obtamed on the 
tumor, the reactions were so disagreeable and the 
results so unsatisfactory that we felt the treat- 
ment of very little v^alue Begmiung about 1915, 
we started teleradium and implantation of bare 
radon tubes Some y ears later, the bare tubes were 
replaced by gold covered tubes Of 123 cases 
treated betw een January , 191 1, and January , 1927, 
there are 12 cases bvmg and apparently well — a 
percentage of 9 75 per cent. Of the total of 165 
cases, 88 hav e shown primary^ healmg of the local 
lesion m the mouth Only 33, howev er, remamed 
well for penods longer than a year These 33 
cases are selected out of the entire group and 
represent 20 per cent of cures .A good many cases 
hav e been lost sight of and we hav e been unable to 
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BURN\InI treatment of IvI\L 1 GNANT tonsil contditions 



Fig 4. Lj-mpho-cpilhelioma 


T \'TT^r*?\rK'»rrrtmn 


Ra\ therap} has its technical limitations as 
de&utel> as surgerj' 

It does not seem to be generally recognized that 
raj therapj essentiallj is a surgical procedure I 
frequentl}' see patients with a cancer limited to the 
tonsil who ha^ e had cross firing with X-raj from a 
large front portal, a portal on ^e back of the neck, 
and one from each side of the face and neck The 
treatment has resulted m mtense dcjmess of the 
throat, in loss of hair, m irritation of the skin — 
particiilarlj' that of the ears, but has not altered 
the tumor Indeed, the tumor has received m- 
adequate treatment, although the patient has been 
V erj heavily dosed The proper attitude toward 
such a condition is to deterrmne accurately the 
extent of the growth, its geometncal relationship 
to surroundmg structures, and, then, carefullj to 
plan out the best method to applj’- a given dosage 
to the tumor and to avoid, so far as possible, 
radiation of any normal surrounding tissue 
There are available methods for determining 
the depth dosage, as compared to the surface dose 
of anj" X-raj' outfit Our tables, based on careful 
laboratorj measurements, make a simple compu- 
tation of the radium dosage with anj desired 
arrangement comparative!} easj 

In the case of X-raj’’, telerachation from a source 
outside the bodj , is the onlj practical method so 
far devised In the case of radium, there is tele- 
radiation, contact radiation, by which the radium 
IS placed on the surface of the growth as it presents 
m the mouth, and mterstitial radiation — ^bj' 
which the radium is placed m the tumor itself 


Undoubted!} , all of these methods and the appa- 
ratuses for emplojmg them are familiar to jou 
The X-raj apparatus is the usual 200 kilovolt 
ma chin e In Figures 6 and 7, are shown the appa- 
ratus which we hav e emploj ed for many > ears m 
teleradiation The skm distance and the size of 
the portals can be tmied to smt the mdivndual 
case At 10 centimeters, each portal may receiv e 
30 gram hours, at 2 5 centimeters, the dosage 
should not be greater than 2 5 gram hours 

Bervxn is convonced that the effects of tele- 
radiation bj radium are verj' much supenor to 
those obtamed by X-raj , and this is the consensus 
of all authors who hav e emploj ed both methods 
Coutard has obtamed excellent results with X-raj 
alone Personally, the author is movnng toward 
the position of believmg that the supenor effects 
with radium are due to the methods of apphcaUon 
rather than to an essential difference between the 
effectiveness of the two tj’pes of raj s 

Under conditions of low raj sensitivntj , such as 
is found with squamous cell epithehomata, or 
under conditions m which, on account of the ex- 
tent of the trouble, onlv a moderate dosage is pios- 
sible, there seems to he every reason to beheve 
that much better results are obtamed bj' slow, 
continous radiation ov er sev eral weeks than bj a 
single mtense exposure To some extent, tjpc 
of radiation maj be simulated bj givmg dailj , or 
twice dailj', a treatment ov er a penod of sev eral 
weeks 

It IS mj opmion that contact surface radiation 
never should be emploj ed m treatmg tonsil 



SURGERY G^NECOLOGV 


and odstetrics 
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I\'hen the histological picture is that of a low 
grade epithelioma and there are mo\’able glands, 
and when these glands do not disappear from the 
radiation, the mdication is to remoie them 
surgically If the glands are fixed, it seems prob- 
able that surgery , even for the purpose of appljnng 
radiation, has onh a yerx’ limited \alue For the 
pnmary' tonsil tumors, there would seem to be no 
real field for surgery In the yerj loyy grade 
tumors, if thej are well limited, it might be pos- 
sible to obtam a complete removal by electro- 
desiccation, but this method surelj is not so 
radical, nor effectual, as direct implantation yvith 
radium 

CONCLUSIONS 

As yvith cancer elsewhere, it is eyndent that the 
percentage of cures depends on the extent of the 
trouble, and that eyer^' effort should be made to 
get patients m for treatment early It should be 
kept m mind also that the prognosis and the treat- 
ment Itself depend on the ty'pe of malignanc)', and 
that, if radiation is emploj ed, it should be earned 
to a dosage far bej ond that necessary' to cause a 
primary recession, or disappearance, of the growth 
It should help to realize that a tonsil cancer, 
especially if it is of high grade malignancy , pos- 
sibly may be cured ey'en y\hen there is extensive 
gland mvoly’ement The surgeons should take up 


radiation as a new surgical mstrument and not 
consider it as something yersus surgery, but as a 
yaluable addition to their armamentanum 
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SURCER\ G\7fECOLOG\ AND OBSTETRICS 


UNRUPTURED INTERSTITIAL PREGVANCl ‘ 

ALBERT if ATHIEU ILD F \ OS, atoUTIXIAU ff WILSOX JLD., P(wn-UtD Ouccrf 
Fnb Ik OrwtxT P iMmv r»w*j ^ Ortm H^ial IcM fill 1. Ckfw 


^T^ilE difficnhy In tie dlifoocb of un- 
* 1 Intmdlkl " • ■ 


il pnmncy Oa In the 
j lodaence. Il wu only 


^ njptartd 

eitfetna nrfty of ill 
It intopiy pjjor to 1S9J thit biteixtlUl) pnj 
niocy wii nyofilinri. UJ thit year Tnnb per 
fonora I aoprivacinil b>'*t«ctoiny ind fooul 
m intCTMltMl prernmer vtd m the Abk week 
Luraon Tiit fooiu inouer it opoiAkm. 

The report of TiiC 1 cue ii taott /ntenRlnf 
Hewrito On the morning of October t* 1S93, 
I wu engifcd In 1 ipedmen lent to me 

for in optical, whkh ppnw to be in btendtfaJ 
tubil preRnmey retnored from the body of 1 
mUent >^o hw died from in Inttipc nium i] 
kraonbigr,wfaentberewucirTledIotomycnn- 
inlUn* rooea on I itretcher 1 pitfenL ’ He 
then aerribei t cue in which he mide 1 dlig- 
oosb of it^ipantlaf cyft of the brood Uguaent 
tad which it opemloa (xored to be la unni |>- 
tnred IntemJliu pregwuicy Thb b tb« fim re 
port pohGiiuj b uftiih a tn anrupiuml bur 
etitklprermwrT fotind it opendoD. 

ptnee there biv« brai i Uir niunber of 
cua reported, 79 taring been ccJIratted by Moore 
pre^Q* to 1911 From peraul of the Uuntoro 
one cWKlafci tiat i s per cent of ectopic preg- 
lie of btemltkl variety of ih^ one 
fifth ire unrnpipred lod fcTOJd Only It opertlxm 
Intentlckl pregmocy tiia pbee b Ihit per 
tim of Uk tnbe which Oei witMn the will of the 
ntem*. Thb poctioo of the tube Ii the Bnilfeit fa 
dBber, the ihortett, ind the leut wbbet to lor 
ilML It II profaibie ihit btimlm oodoM. 

the 10 ctikd iphlocter of Keimedy the prueace 
of KmB fihroidi to tto* region. « 1 onbobgkwl 
coodltfcm of the endocoetriam might bo cem- 
trfbotio* ficton to the rtbiogy It b ilw ip- 
partol^t the etbloficil fidori of thb type of 

nitnt fa 000 bom of the otmia ippOe^^ 

cow, only to the anmpmed nriety for irttb 
the mptniri totertUtbl 
ntkhtte ifTwJbflctoty due to 

the nterm, i»ocated with lymfioiia of Mopk 
.bcaM liwiyi brbe to mind the poi- 
Sbffltr of foteotltlil pregioncy 


IVi coocur with DutchcM, who ayi Once 
the dkgooib b nude or uapected, the troument 
b launrnate opentkio. Raectkn of the i^etrted 
corsu nay be mSdeot b aome cue* b othm 
hyncTCclomy b Dectauy Tbe dfagneab amDr 
cmaot be ccnfimxd wfUxiat mkrtaco^ oua]- 
mtion. MoA wrlten igree that inrtWw ihort 
of mpfingmiJ hy*tertCt«ny cm remit m «iy 
profuae hzntorrbiA ind ooe b degantdy 
•nikna to are the ntims 1 lupnviglatl hjv 
(mctcany ihoold be dooe. 

CASE lEKtET 


Tba pAkxl, xtad |( yew, vu lAadttad to U 
Raa^taJ DaoiDoaT teje, aaspUnu °f ( 

Mew aa. ( ) P>m h) tUtoiiW ihAwwi. (jl ■> 



Xldf^csA 

. .. ( ) Ti«aii 

ihAwwi. ( 4 ) mkiniant 

ed t4« i M i wiicTi . od t4) aafdM ka d ddd £;««> bi 

niM. lad bcce irllk a dir nwoMml cyrfi 
■mJ eje.wW»ttei maj m ljwHodwifcfayif 

f« werk. V tcbil Urwfiax that aincd tod emwied 

ibBwt rwMticOy ke om a ' 

Ubviof aatka . ud *•> c 

POM. Attb ih a' - ia/yaOe 

•ad uid tbu ihi faid • taner b cb« am* 

Ncin&te nd ujud lAb e ' 

■ ‘ I W fto 

V D«e 

dwWlr UMd 

the tafi& F«r U* rw» diyr* fcJcnrlaf id* CL, 

cesduoa* (M pik b tl« ibl l«» tr tbdoMM, tsd Ml 
weak tad Jn y Tken kart bed two laB In d Ji V e* 
■ad two Bwcaobin, owe t H laceUw tad aaa t 

Fcr awenJ Twn tka padai kad lafrtqwdt ttaii if 
poiodlr paa b tka rkki ^per qddrmat el tka iBdoaca. 
wksk ladutad IkjOQ^ to tkia bad The laA ent •u.uiiid 
6 BMctka perrMoa to faer tdakael to tke hcapitil, 
aikoarvcad wwaccaiapaaicd odd Ictcwi tad laawB 
nptaJ iTaw— bee rf k rL aw J to adaat aaUitltd 
fMWli.aeataieatapCTiadhtiqi QcrMextltxtma- 
tiaewiaDC(ir^n°^tW potttTaealtoladdrralcaaad 
Ir ai i i r ai » bott ndiw of tka l o w t r ihdotam Tha pafric 
rn-rawtioa ibowed eld bdanoae •! Bartkofaa cud> 
Ttei wai WToMagatMoa* ee-rtcal dackarfi tH and 
tnt» rtkaam d ma aetln Bnwacal ontaatKe n- 

rwkd waood, dcaa cami TtwtanfDawwiuIiTtariad 

aJarird lad rftiliird fim rwwtk th; n W • Ji^aea 
enaf* ia lb* rw ai oe ed tka Im ana Tke war* 

aafillTw. Tka hlaad tad aiba wan awal Altkih 
hTHinaaipdnnpbT was ao4 dw B tkb caM. tka aw il 
uk Betbed woud p-obalslY kare 9^ tka dhfawii Jaat 
prtar (• ibt eparaike. wula tba ptttaet was ^dn tka 


tbla them tbs irUrws fch u bdm Then wws ta^ 
a n dcl a ta tba idt been ol tka tom, L^vbed to aad part 
il, tka cBipea. tba adtaxa wara ^ptK Tka pn 
iipnitln ~^ | ' i- 1 trni w j iiBa 

rha lariea was anted act DaawbaT 7 ftja tka 
t^mad batwaew tka wwtJU^ aid ijm- 
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Fig 2 Shows uterus opened through its antenor wall 
Xote small uterine opening into intramural part of tube 


Fig 1 Reconstructed drawing of specimen just after 
remoial Xote that tumor mass appears to be part of 
uterus 

ph\-sis There were adhesions about the gall bladder, but 
no endence of gall stones The caicum was large, dilated, 
thin walled, and blue, with multiple cobweb adhesions ex- 
tending o\ er It and the ascending colon The appendix was 
normaU There was a large ruptured cj’st of the nght o\ ar\ 
and marked I’ancosities m the pampiniform plexus on both 
sides A small corousluteumc>-st was seen in the left oi-arj 
The uterus was found to be considerably enlarged The 
entire left horn of the uterus was occupied bj a rounded 
mass about 6 centimeters m diameter This mass was quite 
soft but not fluctuant At its \ erj top was an area 2 centi 
meters in diameter which seemed thirmer than the rest of 
the wall, and it had a purplish tmge as though there was 
blood or a blood clot beneath The mass in the left horn 
caused marked distortion of the corous and the left ap- 
wndages The left tube appeared to be pushed around be 
hind the uterus and was coming off of the mass well to the 
rear The round hgament appeared to be below its normal 
position in relation to the of the uterus The three 
classic characteristics of interstitial pregnancj, as pre 
sented bj Ruge, were noted in this case ( i ) as}'mmetrj of 
the uterus (there was marked elei-ation of the corpus on the 



affected side), (2) assmmetrj of the adnexa (the tube was 
displaced bad ward and downward), {3I displacement of 
the round hgament (the round ligament was displaced 
downward) Supra\aginal h> sterectomi was done both 
tubes and the right oi an were remoi ed, and the adhesions 
about the caicum were relie\ ed b> cuttmg The abdomen 
was closed in the usual manner The postoperativ e diag- 
nosis was (i) corpus luteum cj'st of the left oian, (2) nipi- 
tured corpus luteum cj'st of the nght o\arj , (3) chrome 
cholecj'slilis, (4) blue emeum (cobweb aiUiesioiis), and 
(s) unruptured interstitial pregnanej m the left cornu of 
the uterus The postoperaUi e course was unexentful and 
the patient left the hospital on the fifteenth daj after 
operation An Aschheim-Zondek test on the patient’s 
unne, taken the morning after operation, was negative 
Pathological report Formahn fixed specimen The 
specmien consisted of the corpus uten, the nght tube and 
ovaij , and the isthmian portion of the left tube The uterus, 
which has been previouslj opened, was asjTnmetncallj en- 
larged to abou t twice normal size Except for an increase in 
substance the musculature appeared normal The uterine 





Fig 3 Thetumormass,about6 centimelcrsin diameter, 

IS shown opened m the cornu 


Fig 4 Postenor view of opened tumor mnee 
thickness of uterine wall around the pregnanej 


Xote 
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ilkraaspb: tobop ScctioMaltbactenBaBKiaaibovad 
nth#T (BffM MjaMMfiw dMOfa vU^ ta pkc« coa- 
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In ihfa cue the lymptoos of edopfe profonacy 
•« nppnmiUy ortrnhndcnred by tim «f^ of n 
b kedh ty oteriae SJxofd, and jTimfnarto aada 
itaMtharia did not niter ticb The 

rvlty of tmniptiired fatentitfal pnfnnocy nod 
the ihnpe of the otem kpuu) oo bfimininl 
enmfanUoo led nvny from the tree thn^Bcnfa- 
Tbe AirhSHny-Zooden tot ns ocgntlre becntai 
the fetnl efameati hnd probMbfr beat deed n loatf 
tfaae. The nddeo ftah eddoi^ oMDtiaoed Id tW 
comp h fa t wu probahly doe to the ru p t ur e d tha 
•nc. Ao eofarraacDt b otte coma of the trim, 
nModnted with eymptona of ectopic prqmnocy. 
•boold tlwiyt brfaf to mbyt the p mfwTb y 
faiteatltfal prcfonocT RncDonracted dnwtet* 
nod phot om tcr aftj yio nre nfanm nj proof thnt 
tbfa cue wu otte of tree fatenthfal pregMocy 
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OVARIAN PREGNANCY 

BANNING E likes, BS,MD,FACS, L\il\r, Colorado 


S INCE true OATinan pregnancy is rare, I feel 
justified in reporting a conAoncing and in- 
teresting case About 92 cases were de- 
scnbed b\ Dorsel as cited b\ Zimmermann in 
1927 

R M IMaATie states that the term “oA'anan 
pregnanc} ” is used to designate that tj^pe of ges- 
tation w^ch takes place m the structure of the 
OA'ar, , and for phj'siological and anatomical 
reasons has come to be classified b> the waters 
into the pnraar) , and the secondary’ or so called 
abdominal types The former is to be considered 
as meaning the fertilization of the ovum before 
its hberation from the graafian folhcle, with sub- 
sequent development of the embry 0 entirely mthm 
the substance of the ovary The secondary’ type is 
considered as the fertilization of the ovum after 
Its hberaDon from the graafian follicle with de- 
Aelopment upon the surface of the ovary’, broad 
bgament, or elsewhere, and wath encroachment 
upon the nearby OAanan tissue 
The first repwrted case was that of Catherine 
Van Tussenbrock m 1899, ^^^d a few y’ears later 
Thomson demonstrated another case 
In order to be accepted as an oA-anan preg- 
nancy , certain catena must be comphed with — 
catena laid down by Speigelberg, namely that the 
tube IS mtact and has no orgaiuc connection with 
the gestation sac, that the tumor is connected 
with the uterus by the utero-ovanan hgament, 
that the walls of the sac contam graafian folhcles 
m A’anous places, and that the albugmea of the 
ovary passes directly mto the tumor wall To 
these demands Korns adds that the tube on the 
afiected side should show no microscopic evidence 
of gestation It seems unreasonable to insist that 
an embryo be found i» sjttt 
In an article published by Carl F Heijl m 1927, 
he wntes that m 1893 Maurange had descnbed a 
case of pentoneal hremorrhage from a ruptured 
hremorrhagic cyst m the ovary’, but until after the 
pubhcation of the works of Schauta and Burger in 


the beginmng of this century these haimorrhages 
were thought to come from ruptured haimatomata 
in the corpus luteum or OA'anan folhcles Avithout 
any’ connection with oA-anan pregnancy SeAcral 
of these cases haAC been descnbed that seem to 
support this theory 

Forssner came to the conclusion that some- 
times ovanan pregnancy cannot be excluded CAcn 
when careful senal evammation of the clots m the 
OA’ary and abdomen for fetal elements y’lelds 
negatiA'e results, pregnancy is not really disproA ed 
until some other pathological change is shown 
that AAould e.’qjlain the hEmorrhage 

A Haeubner writes that Webster onginally 
(1895) denied the possibility of oA-anan pregnancy 
chiefiy’because it does not contain the endometnum 
necessary for the deAelopment of the human 
OA'um, or as he calls it, “ Mueller’s tissue ” But in 
1904 he saw a case that he himself thought was 
extrafoUicular ovanan pregnancy, which showed 
deadua-hke cells on the inner surface of its walls 
which consisted partly of hyahn-fibrous connec- 
tiAC tissue and partly’ of typical OA’anan tissue 
These were found also as the lining of hmmor- 
rhagic cysts of the wall and of the rest of the 
ovary’ He thinks that these accumulations of 
cells have the same ongin as the ectopic foa or 
deadual cells that he saw m mtra-utenne preg- 
nancy As he found these foa only on the serosa 
of the uterus and the uterine appendages he thinks 
that they were denA’atiACs of displaced jparts of 
Mueller’s ducts OA’anan pregnancy takes place 
by embedding of an OA’um m such displaced 
Mueller’s tissue m the OA-ary which then shows a 
deadual reaction 

Lyle A Sutton says that, m such cases, the early 
death of the embrym may’ be due to defiaent blood 
supply, to some tissue reaction antagonistic to its 
deA'elopment, such as that of the epithelial cells 
wrthm the luteal cells, or m most cases to massu e 
haemorrhage In almost all cases, the chonomc 
viUi have been found to be ly’mg m a blood clot 



* A pORcricr *kw ct « enkrinj tOrm, 

BoncfcltobBvMd n q^mJ . btma^t trt OT*jy 


Fic \A uuri* rW a( • ibibilr tnkrMd 
M9«itibw,ud nptn^ Ueadnc Inf ( «*V7 deletufy 
CDfiMcted te tbt (mt b7 ture-^rvlu 


Tbe h fcmcnb upt tgcy b« dew Is nipfu re of tbe 
(cctAtloD nc, or to ptffontioQ oj dw omiui 
o^jraift. SunsHo bcf tbows liwr, (fortew qxqks, 
opccUOr In w pr eteoa of an otwtroctfcp to the 
4ov Of aorfaif opetaCkn on tnetat f qatlng vocsea. 

tanstruani, contahrfnf fncmeoli of eodo- 
mctihim or of taba] mucu a a , mar paia throt^ 
tlw tnba into the peritoooJ cavicr The nm- 
[oetiial traiupfanU otaj become (oqianted apon 
Uw envy or other atru o tui 'et they react to mcD- 
ftruatto and to cnpiaBcy as to aoy other mod 
ktian timea. B^aSni of tbe hnptsnti dminf 
tpm.-* may cause ovanan bematoraata. A fer 
tOe own mar become bnbeddad lo a madloian 
Implant and find a farorabls sofl for hs derelop- 
m eflt. 

The poadbffity orf tnbo-orarfan prejnancy 
beco^Wd In tH casa of affwrent 
orarkn pngnaacy Tubal prt|nando oroaDy 
tmniiwte by abortloo oe by repture and the 
Eboved OTom may beerma cdmpkntcd In a 
raptured jraafian {oflUe. or opoo an eodoenetHal 
imptmt, riianktint primary orarkn prer*^ 

iTblmoini tlwt chorWc rM caniK* km t rurv^ 
when free b biood. 


wmactee tD LM Bl0v or tj* itfc-o*ijia qaaiwst. 

altff c^wTailoo bare bees reported b tbe fits 
atuje. Tbe moat osesj eotne li an etriy orvba 
aborticaL This b fcOowed by sEfbt cr serere 
poitoaeal bauumilia^ Tbe ovum b ns&ally 
destroyed at tbs tine tad a secoodarr lo^planta- 
tloo may rranlt b aa abdomfaaJ pmnaney The 
embryo b rarely fonud b orar^m abortioos, 
frequentJy cbmiaijc vflb are foand 
Cari F Hdp aabs Can tbett be mootaneoas 
twcr«jy fitan an orarian abortion?” FeesaBO- 
rtfm to a case pnbhsbed br OQWi b abicb 
chorionic rffil artre b tbe pcitoceal dot. In 
Bovb I case of pf^nanty b tnbercnlWB tube 
some vBE were fwmd b a dot brt none b tbe 
tube Itsell Finally Traujott b iot6 pabflsbed 
an espedaOy bstrocth-e case of ci .p i w abdomfaal 
hwmonhafe from the irlrv^ In thii case there 
■cic corpni lotea baToatomata on both and 
te the blood b tbe abdomm a pmnatnra 
ovum to which a few miall pteca of tubal mucons 
awmbrane were atberent On careful i^trAu 
Ibc q 1 one tnbe, which appears to bo normal, b 
senal lectioca, fibrin and lyncytitJ ceCs were 
found V one place. Abekt b hh <fi*ertatk» 
deserfbea a sfrnihr case to which Trac^Jtt rtfen. 
vdKWnhof emphasitts the fact tl*t thee B»t be 
•pontaaeous re co rgy from tubal abertloo with 
only sl%tt dmical symptoms aad complete ans 
tocnical rettocstkn to be owmaL It b troiaiJe 
tlsttheremust bea sloiflar cenrae b orarmo aboe 
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Lon too When oranan hnemorrhage ruptures 
into the abdomen it is knowm that the o^•um may 
be vrholh or partialis earned \s ith it Or it mas 
undergo degeneration after its implantation has 
been destrojed, it mas be phagocjUzed, ab- 
sorbed, and replaced by connectis'e tissue 

A chono-epilhehoma mas deselop from an 
osanan pregnanes Voigt in 1925 collected the 
faioira cases of pnmarj epithelioma of the os ars 
since Kleinhaus demonstrated this disease m 1902 
Lite Klemhaus, other authors including Issace, 
KJotz, Sunde, and Ries accepted osarian preg- 
nanes as the cause of their cases 

REPORT OF CASE 

Is' G , aged 27 jears, mamed, temperature, 97 2 de 
grees, height 5 feet sM mches, weight, 113 pounds, pulse, 
130 and thread} , respiration, 2S She had the ordinar} 
•iiseases of childhood — measles, mumps whooping cough, 
and chicken pos Menstruation started when she was 15 
) ears old, was regular, e\ er} 28da}s She mamed on Janu- 
arj 1,1927 Menstruation was normal and regular until the 
present difficult} She had had no miscamages 

On Ma} 6, 1929, she menstruated for 5 da}-s, and the 
now was normal June 30, 1929, at 13 p m she had a se 
'ere, sharp pain in the lower Wt side of abdomen, and 
there was a '•aginal discharge of bnght red blood The flow 
continued At top m ,afterretinng, patient was awakened, 
iras nauseated, and \omited undigested food At this time 
she fainted The next morning Dr Hamilton was called 
and made a ' aginal exammation An enema was gi'en and 
hot packs were put to abdomen That afternoon, July r, 
1939, Dr Hamilton returned and ad'*ised the paLent to 
come to hospital He made a diagnosis of ruptured tubal 
pregnane} 

Upon admission to the hospital, the patient 5 pupils were 
contracted because of the morphine which had been gi\en 
her for the pam She was eitremeU pale and ga\ e the ap- 
pearance of bemg very ill The abdomen was rigid Hem- 


oglobin was ss per cent, red blood corpuscles 3,187,000, 
white blood corpuscles 7,200, unne, negative The previous 
diagnosis vras confirmed and immediate operation was 
advised 

WTiile patient was on the operating table, under eth} lene 
gas a vaginal examination was made and a mass could be 
felt high in the left pelv is There was some uterine bleedmg 
at this time The abdomen was opened through a central 
mcision, and considerable free blood and dots were found 
The uterus was enlarged to about the size of a 6 weeks’ 
pregnanev , the left ovary was the size of a large English 
walnut and gave the impression that it had exploded It 
was bleeding rather freel} from the raw surface The tube 
and ovar} were remov ed and the raw surface was cov ered 

This case fulfills all the entena of Speigelberg 
in that the tube on the affected side was smooth, 
open at fimbriated end and gave no signs of rup- 
ture or inflammation In serial section the tube 
appeared normal The fetal sac occupied the 
position of the ovarj , chonomc vnlh were found 
penetrating the wall m several places Thej were 
also present in some of the blood clots This 
ovTinan mass was definitel} connected with the 
uterus bv the utero-oranan hgament 

It might be mterestmg to note that on Alay 5, 
1931, tills pabent was dehvered, without much 
difficulty, of a hvmg, health) , 7 pound girl 
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THE LIFE HISTORY OF A LimOPEDIOV 

FRED EmiERT \U> Sx. Uxm. 

rma da ti Orwcdwr tW ObMuta. ■■ b* Pdia*j hM tt Md SL BapM 


I N the cTBUtmtly grovtuf UtentorQ oQ Utho' 
pedkn wc £ati Toy few cue* in wUdi Um 
conect ifluTWiii vu inftde before openikn. 
The mcwiiif frequency with which rEolotoglciI 
cxamfautloQi tie beliif mifV, may bring about a 
marked change in the recogmtloQ d cmdl 
licmt. No oeie, bowero ^ as yet privi- 
leged to obacm the evobitloD d a Ihbapcdkn 
tr^ beglniiiog to end. Tbe following case report, 
therefore, may lay dalm to a more gmetaj 
Inimst 

W* ban to deal vttb a wecBan ot «g ^aan arbo at (bt 


haaw TtnaBbar wWlber cr oot iha had lad mt dbcaa. 


aaatiu faOtfaa 

Bj JaaaajT 7 914, m I}i. ZeOcr^ oeUa ihav, 

ab d oowa bad baiMM a Btdt aaaQeT tad the Icfi m 
t li i h'i a lra ) mtm had lectdcd noaebat. A tecMd X-or 
pbcpti^ra^ (Fla. ) rvTMkd tlw beat to ta wehaaaed 
poaMca tod cd abcQt tha Hat dH. Di. ZeBer tew aada 


>»wWh>w< Iot tba loOoirai drtani at iba oh. 

The thdoinap wu cakrpd tad tba (utea 

otnded to tht coaUl aanna Tha cerrti vat Hmoal 
■be tad tht Qt doted. No (eUi heart cmei oaU ba 
hoard An X-tey phmn (Tig. ) imabd « km (ataw 
Mh b Usfl ow prevtebtMa. tba htwi aa oh Ml 
D rZete p 4*»**^ ta do a vewee tad bratA cWtlno, 

bat dw pad^ rtfoed b (BboEt 

TiU Ufpettd S 4 f a 0 *r } ml thw u t> My dmta 
l>4 jew) a«a. At tba pnvest thwL tba pukat ha d» 


BVAt id tha tbdcwiHL tba bai aa dh cc eMcrt tad evet kid 
ftked ia vkgbt. tod la (act, ue rer (kt better k ber Lkt 
Rtyobr rtctvaaora diiikc tba (cflovtoc yar kutal 
maataoi dt a dra i i l nn ia tha tbi el tba tawee TVMa 
par tba 14 1 W pok gl tbe naH had mded ibait tvg 

aagan' vUth d’vannL la tba taanar k tfiSi T**ri 

tfua tha Int raatpado^tha tre od tha bm m it the 
knl <d tha "r^^rrt Tha paocmt hM ivtkar ytfkik 
tod ca> KkijainM lyntjoa vhadrm. Kactbai X-ny 
lacsarv (Tk >) tboiml tba iraa (Qfl b tba Utja*ww 
peoeautke, bet iht cemnaia cd tba nrttbnJ ea fwm 









Fig 3 Same case, 1923 “Fundus” at umbilicus 
Fetus still ttans\erse, but spinal column more cuned and 
bead smaller owing to o\ erlapping of cramal bones 


Fig 4 Same case, \ugusl 3, 1931 Hard tumor pal- 
pable immcdiatel} abo\e s>inpb>-sis Calcified mass 
within which seieral long bones are \asible 


ma) be, we have here a unique obsemition which 
presents a multitude of unusual features, nameh , 
I An abdominal pregnancj inth a Imng 
child was earned to term without discomfort 


on account of a slight digesuie disturbance for a thorough 
gastro-mtestinal eraminaUon m the course of which the 
tumor was again disco\ ered There was now onl) a hard 
mass left which could be felt just abose the sjnnphj'sis 
An X ra) picture was made by Dr R L Sante, radiologist 
to St Marj 's Hospital, whom I wish to thank for his per- 
mission to publish this case This picture (Fig 4) shows a 
calafied mass m which some long bones, the onl) remnants 
of the fetus, can be discerned. On bimanual examination 
I found the uterus of normal size and mobilit) ^boxe 
and a little m front of it, there was a freely raoiable tumor 
of eicessixel) hard consistency Its shape was fairl) 
round and its size that of a man’s fist, I, too, urged 
operation, but the patient still objected to it. 


2 No disturbance followed the death of the 
child, and at no Ume did the organism become 
consaous of the presence of a foreign bod\ 
Verj graduallj the soft parts of the fetus were 
absorbed, and the skeleton of the child xerj slowh 
moxed from its ongmal position at the costal 
angle downward toward the sj mph\ sis We 
know positively , that the mtegntx of the fetal 
body was presen ed for at least 3 years Some- 
time after this, the fetal membranes became 
impregnated wath calcium salts, and years 
after the spurious effort of labor, the formabon 


of a Iithopedion was complete 

In xnew of the perfect well-bemg of the patient, 4 A happy combination of circumstances had 
It might be open to question whether I was enabled us to follow this evolution of a Iithopedion 
justified m adxnsmg operation The literature from its beginning to its very end, through a wries 


contains many examples of extreme tolerance m 
women who have earned hthopedions without 
the slightest discomfort for several decades On 
the other hand, there is no assurance that the 
calcified shell might not be absorbed in some place 
at any time and then a perforation of the fetal 
hones into some hollow viscus or even a fatal 
pentomtis would occur 

Whatever the ultunate outcome m this case 


of impressive X-ray pictures 

5 The gradual change from the size of a full 
grown child to that of a man’s fist could be 
demonstrated 

6 In the literature on Iithopedion no one has 
y'et been able to teU at what stage of pregnancy 
the formation of the Iithopedion may take place 
The foregomg desenpUon prox es that e\ en a full 
term child cannot escape such a fate 
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The pathological report was that the growth was an 
adenocarcinoma graded 2, of the ampulla of Vater (Figs. 

I and a) The patient’s postoperatir e course was un- 
eientfuL 

August 14, the concentration of hmmoglobin was 36 per 
cent, erj’throcvtes numbered 2,910,000, and leucocjtes 
2,803 m each cubic millimeter of blood There was moder- 
ate poikilocytosis, anisocj tosis, and polj chroma tophiha, 
thyiercentage of reticulated cells was 3 S 
The patient returned home on the twenty-eighth day 
after the operation in good condition At request, he 
returned to the chmc September 30, at which tune his 
general condition was excellent. The concentration of 
hemoglobin, which pnor to operation had been 32 per 
cent, mid mcreased to 30 per cent, and the number of 
erjubroci-tes had risen from r, 980,000 to 4,010,000 

The frequency unth which tumors of the 
ampulla occur is mdicated by the foUowing 
summanes which have appieared in the literature. 
In 1906, Geiser collect^ 5r reports, m 1913, 
Outerbndge, an additional 59 In both groups 
20 resections of the lesion had been cam^ out 
hlueller, in 1925, collected 30 additional reports, 
in 8 of which resection had b^n done, and m 1927, 
Cohen and Colp tabulated 59 cases of tumor of 
the ampulla which had been reported from 1898 
to r92S Fulde, m 1927, retnewed 51 cases of 
papillary caremoma of ampulla of Vater and 
added i case of his own In this group were 42 
cases m which transduodenal extirpation was 
performed in one stage, with a mortahty of 42 
per cent A review of these papers and the 
collected cases, as well 21s of the cases seen at 
The iMayo Chine, brings out several interes ting 
pomts 

Einhom and Stetten credit W J Mayo’s 
report, made m ipor, as being the first of success- 
ful transduodenal extirpation of caremoma of the 
papiUa of Vater The patient was deeply jaun- 
diced, and preliminary cholecj-stostomy was 
performed The growth was later removed by 
transduodenal resection, partly with a knife'and 
partly with cautery The patient was well for 18 
months, when pam and icterus recurred These 
sjTnptoms were temporarily reheved by cholecyst- 
duodenostomy 

Interesting patients from the standpomt of 
permanency of cure include one operated on by 
Koerte which patient according to Clar remamed 
cured for 17 jears instead of 6 years as first re- 
ported, and Kelly and Burnam’s patient whose 
case was reported by Lewis This patient was 
weU for 8K years following resection of the 
tumor Clar reported a patient hvmg and well 
for more than 5 years which he stated was the 
fourth case in which extirpation of a papillary 
caremoma of the ampulla of Vater had been per- 
formed and m which the patient hved more than 


5 years Interesting from the standpomt of 
palliation arc 2 other patients whose cases will be 
reported toward the end of this paper, i of these 2 
patients remamed well 2 y ears and 9 months and 
the other, 2 years and 5 months, after resection 
of the'ampuUa of Vater 
In a consideration of resection of the duodenum 
and ampulla of Vater, with cholecystduodenos- 
tomy or choledochoduodenostomy, for tumor of 
the ampulla of \’’ater, it is only fair to give credit 
to the palllatl^'e, conEeiw’ati\ e method of rehenng 
the obstruction by anastomosis between the 
bdiary' and mtestmal tracts and to call attention 
to Abell’s mteresting case m which radium was 
applied by a very mgemous method to the 
ampuUary lesion If the patient is deeply 
jaundiced, or if his condition is such that resec- 
tion of the ampulla cannot be accomplished with 
a reasonable margm of safety, it would seem that 
the palliative operation of biliary mtestmal 
anastomosis is mdicated On the other hand, 
if the patient is m good condition and the lesion 
small, produemg symptoms such as bleeding, 
which may terminate the patient’s life unless 
the lesion is remov ed, it would seem that resection 
should be undertaken That cholecystostomy or 
diolecystgastrostomj’ as a prehimnaiy to resection 
of the ampuUary’ lesion m deeply jaundiced pa- 
tients may be advnsable, is ev’ident 

In further support of the argument favonng 
ampuUary resection m mdicated cases is the 
relative bemgmty of caremomata of the ampuUa 
They are mostly’ adenocaremomata of low degree 
of mahgnancy’, produemg symptoms early’ and 
metastasis late Emphasizing the delay’ m 
appiearance of metastasis. Perry’ and Shaw 
reported metastasis m 3 of 15 cases In 4 of the 
cases which Cohen and Colp reported from Mt. 
Sinai Hospital, necropsy was obtamed, and m 
none were metastatic growths present. 

The cardinal symptoms of the lesion are icterus, 
distention of ^e gaU bladder, and chrome 
obstipation MueUer caUed attention to the 
fact that probably the most common region of 
ongm of tide ampuUary growth is the duodenal 
mucosa at the papiUa where an ulcer may’ develop, 
and that jaundice, the mam symptom, is present 
except m a few cases m which ulceration of the 
lesion jiermits a channel to form through it for 
the passage of the bile The jaundice then wiU be 
mtemuttent or complete, dependmg on whether 
the bile is able to seek a channel through the 
lesion This fact was emphasized by Einhom 
and Stetten m their case, reported m_ii924. 
There was almost total absence of jaundice, 
except for a slight attack at the beg innin g of the 
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I niiK*, whid» they iccoonted t<x by the 
that tl« tmnor »*• ulceadr^ to Qr* 
not iCtaiBy ob*trocdvc. Cohen end Colp, to 
thdr BimmtJT deacrfljed to deufl the to»t Q t Q c|^ 
dlffcrenae bexwea the naUjanat edit wUdi 
Uta thdr toemtioo Ircen the toladmJ tnneoae 
cl the empnlle ead ih«e ctoWo- 

daltinnon. In the fomcr the celfi ere deirerf 

flit to tie Utter cyltocirtad tod atber hl^ 
Tbs ceih of InroCBi whldi t»ke wifin ™ 

c*n»l Wbton* e™ a*o*dil. 

“ oproKd the beW that 

Uebettwiin tad the ^ende of 

paiolk tf-» to t!. *pl. <J 

tieewfolU. oocencAm 

!i« Qcwtd a* Oidflon* of the ninpalU 

J^STto which 



flf. 4 . On- it ikvho i im d mM emT p u iot it m i tt tb 
js* c^Mtisc u th« t<uc»huu etctfritad h Ftctit j. 


wu perf c ctpcd e cue* to which r m jukc of the 
empolk of \ etcr wu performed, end the perimti, 
who were to pocr ccocBtlaD <Brf end > cua to 
which TtMcdoD cd the empolU of \atar wu 
tanmtol In i of thcM Uet e cue* Fashertoc 
ofxntcd to 1^*4, end to the other JwU qpeieUd 
to iQifL 

rahpw 'i petlest «« 


a rrytiund u 




MU* su prejacud tmat bed cent tae/ihi ud . 
to* i» U* Ua. TbM U*da «tn cf M ti^ 
oteana doatiaD. cad awt rahared to* iWalwc IM 
aratcr B/podetreJe ta jartiooa if laTrnrtir wc act awn- 
mjf T^n w«J a* ^«^ka aad tie iiwilbw. For 
rear bden bit ndwaticB at the ffln fc * tbn aad hn 
ccaaicat, obtnfcri, ba td — i|^it bad bcea 

30 pcaicd* Is r^n Tban aaa Natfarafw ■■ pn^M 
«*TT U JUnwrn polat Totai addiW 0/ tutrfc o’ottf 
av flail ndaail u 74, cad tW talaa let Ira hjibatbeirlr 
add ta 54 Tbs wmathy ol tutric omtat eb rth eUt 
«a* 140 rilac i-r«n»»iM i Tbt btood mui a wwa^ 
Tha Bra aa fb cad |iS hMdcr wtrt ae^tha to noA- 
fTBid i nVal araaibwa ca. Tba iflaeiawii acatadatundratii 
and a taJ e mbw ) cxsbnXlcQ ww atMaed. . . 

At cenatbia Odsbar I, y ai, a ftH bladdw dlit«dEd 
te(Ta<Mj,aad waaJI eyWlc deet wwB load Tba om- 
' 'a fact »«4 aalatvad, bot did art oadabi Waaa 



Tba paticat manad, pt& vitb tba bbecay 

that 1 aiabi pm baa lr pavltaa aad d^ainpad, aad that 
tka Ctd bacB fj Q e a tJ ij ptdmSiT d ta pa U a a ja wwfira . 
aritbeot pado. Tba co ataatnboa of bMaajbJita a«a <4 
pa ccat, aad afTtbrecrtaa aaabarad 4 ,^ 01,000 ta aaeb 
cabc isCbartar ^ Ucad. TWra ««a ao Ub ta tba atoat. 
Kowtaaeoenn d tba ixths d tba nl) tJaJdcr aad 
dandisn u aaaJa J aatbbic alacraiaL Ctploaitte MC 
i«d caapteta ointraAbw cd tba ewaww Uk daet, 
daa to orchiWB ad the a ay a B a, wta toaad. Tba t t ac^f 



WALTERS SUCCESSFUL KCSECTIOM OF THE AAIPUXLA OF VATER 651 


bUe duct -vnis dllaled to grade 3, and, when it was opened, 
it was found to contain white, flocculcnt, mucous ma- 
tenaL The duct was explored with the finger, and, near 
the ampulla, it was contracted. A nodule of fairlj soft 
consistmce, about a s bj 15 centimeters was felt m the 
region of the ampulla The duodenum was opened at a 
pomt near the common bUe duct, the papilla evagmated, 
and the tumor found projectmg from the ampulla mto 
the lumen of the boweh hlicroscopic exatmnation of a 
specimen resulted m the diagnosis of colloid caronoma. 
The growth was removed with clamp and cauterj, and 
the pedicle ligated. Lateral anastomosis was made be- 
tween the common bUe duct and the duodenum The cut 
end of one of the pancreatic ducts was sutured to the 
duodenal mucous membrane. The report of pathological 
erammation of the entire specimen confirmed the diagnosis 
of coUoid caronoma and offered the probabUity that the 
growth had developed on a basis of papiUarj adenoma. 
Convalescence from this operation was uneventful The 
paUent regamed his general health and was able to carry 
on hght work for 21 months. 

The patient was re-examined at the dime September, 
1926, at which tune he stated that 10 daj-s prevaousl>, 
he had had a chUl, followed by v onuting, and smee that 
tune he had had dull, aclung pam m the epigastnum, with 
slow, but progressiv ely mcreasmg jaundice. In the penod 
after the operation on the ampulla his weight had in- 
creased to igS pounds, but m this last illness he had lost 
ro pounds Roentgenograms of the thorax were negaUv e. 
The concentration of bUirubm was 8 03 tmlhgrams in each 
^ cubic centimeters of serum and the reaction was direct. 
Tests for occult blood m the stool were positive with 
benadme and with guaiac. No abdominal masses were 
felt. Exploration was made agam September 20, J926, 
at which tune a rather firm mass, 10 or 12 centimeters 
m di am eter, was found mvolvmg the second portion of the 
duodenum, and the nodes behmd the duodenum It was 
judged to be too extensive for surgical removal. He re- 
turned home a short time later, and notice of his death was 
received ilarch 20, 1927 

Ldd’s Mpent was a m a n aged 38 J ears who first regis- 
tered at the dime October 15, 1928, comp lainin g of pam- 
of 3}^ months’ duration and loss of 47 pounds, 
n intense itchmg smee the onset The stools 

nad been completely white until i }4 months before he 
came to the d im e and then had become 3 ellow There 
were no c hill s or fev er He was emaciated, and jaundice 
graded 4, The edge of the hver extended to the um- 
omra and Its surface was nodular The concentration 
or nmnoglohm was 50 per cent, erythrocytes numbered 
leucocytes 8,Soo m each cubic millimeter 
ot blood. There was 19 milbgrams of urea m each 100 
cubic centimeters of blood. The concentrapon of bihrubm 
was 12 4 miUigTams in each roo cubic centimeters of serum 
and the reaepon was direct Roentgenologic exammapon 
or the thorax and stomach, and of the gall bladder, without 
ntgapve. November 1, 1928, choletystostomy 
and choledochostomy were performed The gdl bladder 
was large and dilated and the common bile duct tremen- 
dously ^ated. A soft movable tumor was found at the 
end of the common bile duct A specimen, removed from 
was reported, after microscopic eiammaPon, to be 
ussue of a carcinomatous polj-p Because of mtense 
jaundice and a long coagulaPon time, it seemed advisable 


onlj to establish drainage of the common bile duct post- 
poning resection of the ampulla until later Transfusion 
of blood was giv en twice before operapon, and three times 
afterwari Transduodenal reseePon of the ampulla of 
Vater was performed December 21, 1928 The entire 
ampulla was excised and cauterized Two transfusions 
were*giv en following t h is operapon 

The paPent returned to the dime August 9, 1929, com- 
plaining of soreness m the right upper abdominal quadrant 
and shght jaundice. The edge of the hver was barelj 
palpable, it was rounded and a little tender The value 
for serum bilmibm was 3 4 miUigrams m each 100 cubic 
centimeters and the reaePon was direcP The paPent was 
operated on again September 9, 1929 ExpIoraUon re- 
vealed a stneture, or a recumng caremoma, of the am- 
pulla of Vater There was shght induraPon in the region 
of the ampulla. Cholecystgastrostomj was performed. 
He returned to the chmc December iS, 1930, stating that, 
following the last operapon, he had been perfectly well 
until October, 1930, when shght aching pam developed 
m the right upper abdominal quadrant, which gradually 
became severe until morphme was required to reheve it 
There was no nausea or vomipng The concentrapon of 
biliTubm was i 2 milli grams m each 100 cubic centimeters 
of serum, and the reaePon was mdirecP Under medical 
treatment, indudmg duodenal dramage with the Lj’on 
tube, the paPent’s condipon improved matenallj There 
seemed to be no evidence of recurrence of tumor April 

13, 1931, he returned to the dime with a histoiy of pro- 
gressive loss of waght smee the last vuit, contmuapon of 
pam and the occurrence of chills and fev er about once a 
month Blood was noted m the stomach content and 
stools. April 26, after a prehmmaiy transfusion of blood, 
eiploraPon rev eiiled a tumor m the region of the head of 
the pancreas, and postenor gastro-enterostomy was done. 
There was no other evidence of metastasis The paPent 
receiv ed almost immediate rehef from his pam and other 
symptoms of obstruepon, was dismissed from the hospital 
Ma> II, and was allowrf to go directly home, at which 
tune his general condiPon was fair 
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RUPTURE OF THE PANCREAS 

aU*UB8.VI3«ABl^lLD rJtCi Sa^Awxwo Tnu 


I N rrvfcirla* the Utetttnre oo rapture of the 
pucRU i htre been I mpc tud with the 
icmrefty of tafimaHnn oo the eabfect icoct4rf 
the releresra tre to CAM reporti bued tipoD poet 
opeetdre /Tarrtmh- Tbe textbook too, are lar 
from cUboreUnf Troe, rapture of the paocreas 
tardy occur* fa ccenparim with the freqoescy of 
rupttire of foUd vitcera wlthfa Um ■^^irTw-n 
It ft also true that It rear oot be recocDlaed many 
fftra-* wbea It ibould be, aod beocae ol the 
terfon* reaulti which rupture more cno* 

■IderatfoD tboold be fireQ to the pcwtfbOity of ita 
pr tJeo ce in makfru a rfttyrwrit toOowfn^ fafnrr 
to abdocolaaJ vfKtza. 

Tbe (vmptorDa vary In tbe different d e x ^ eei or 
types 0^ cDQ^iete and facerrptoe rupture and 
aepaxi cn whether or not rqiture tbe 
b aaaodated with bemoobage or whether 
after a pedod of apparent recorery from the Inf- 
ttal peml of Kvere tymptom foQowtaf the 
la^my a nibaequat hnooerbafe cuperveoea. 
mth then faetm fa mlod, an eariy, ardol 
itudy and a conaidsadao of tbe poaufUty of 
pancreatfc fnjoiy teesu moA Isportant la rnaUng 
adl^ereatkl daftraab In the pre au c B of tno- 
matlcIedcKtid tbeabdocilaaf rbeera. Earfyreo]^ 
nltkn with iwoltant prompt fa te r mu t oo eeemt 
the factor neceamir to lower t mortality ap- 
parently far too fal|tL 

Emhryokwfcally the paxKreai b enraird In 
perttoaeum, out ai the fetm derelop* tbe poate- 
rior aurface b co r ered with cocnactlre timoc 
w tifU the bordcii and anterior face are coo- 
tiiiocaaJy cowed with the refl ect i o n of pert- 

toocran—tho poatreiof wall of tbe kwer perl tfBoal 

caTlty-«od to thb orfan becnoea eocaaed to Ita 
oolytapaule. The f«»er carity In turn b enckwd 
antencriy by the faatrobepalic aoentuni, rtoao- 
aciu MJCteoUc oraentom, and mewxokai. hae^ 
with tbe jrealer periUmcal caetty 
otIt throtah th# foramen of Wlnalow 
Tbe piflcrma Ik* ««** tbe aa cwxthu vena 
an tad ibdoniinl ion» W*!" 
th. 6nt mil -caod ^ 

ma*da behind, whfle In be- 

4de»lyiM »fthni the arch of tbe np« abdoM 

?r. ewt ^ 


caiMc of ita extremely pJbhiA texture, ft auoU 
aecm that aatare bad provided for U the nuat pro- 
tected looLtioo of any cr(an la the body 
Th« McretfoD* of tbe paraxm are ceamh. 
trypifnoges amylopdiL and btun the bbiA of 
Lauferhana, lusniiii. mtboct fofnx Into the nh- 
dlvicioKa of tbe ebanbtry of thm rennenta, their 
fuDdhn b respectively fat d%tstfaD by tteapab, 
and atarth digcftkai hr annrlaae, whQe trlpafncfts 
b inert until adiratea W bOe, dimdeoal coeteats 
cr neat) tic Usme, u becomes trrpifn and an 

active dlfcsdre aject for procdos. Tawtlb, of 
cDorK, hM only to do with sofar metabotian. 

Thb wQ] why diet playa tnch an fan- 

portant rtfein the treatment of pancreatkin^y 
aa theae aecrtUoi* are ach Incrt aaed or dhnfo- 
bbed In oa^axt in acterd with the demand made 
by the character of the food btahe. It also a 
plain the varying desitca of tbeoe necreab a* 
wdl aa the wlra titatmeots f e cc a muem lc d i 
lododina what baa anpanatiy bets the nther 
(nptrlcu drafna^ of the fib bladder— a eru- 
ccoore which the bacx pnsbire cf t£* ato 
(he ^nanatlc duct and ao dfmlefihea the actin 
UoB of tirpalacfa b the fland, which, b- 
acxhatnd, b bsert It b thb baApreasore cf bk 
or the oecroab of pancreatic ri-n* IcflowlDg bjeuy 
which, throufh autofyab, changa tiypiboges 
bto tiy p a b arlth resDltbs d^eitka of rood 
wan* a^ cauiea the Iretpentiy noted delayed or 
■ecoedary hmocrhife- 
With thb brief anatomical *n<t pbyriokiffexi 
foreword. It b evident why bjnry to th# pancreai 
of ■nflti-trnf foZTX to rair*^ rUptUTC b Of ICBt ch tcM 
frequent occurrence t>nn nipun e of tbe Ifrer or 
apfm or kidney but liks the** bebf a aeffd 
oifan, the panonas b tom by «Mh« cn/ bdag 
anahb to transmit the wave force created by 
(he blow which b directed throufh itinhatince — 
(he ahlp on the rocks b *000 tom to piecea by the 
waves whik a vessel ■ft'wr r«n withstand the ter 
rihe force of a storm cruhbg «ytT>«t Its side. 

I believe that thb method more reaaooth^ci 
pbbw the cause of raptor* cf a solid vboi*, 
particnlariy of tbe yrvTTM tb«n does th* idea 
usually exprened that the pancxeai has been 
ouahed tfiiost a Tertebral body Tb« Utter 
(heoty entabiy dcpes not explab ru p ture of th* 
pancreas bcyoi^ th* wtebcal body 
Rupture my be b the saiboance of the pan- 
creas wfthb fa {nunedfate peritooeal co r eri nf 
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Such a rupture maj be termed “incomplete ” It 
maj, however, mclude a rent m the “capsule” 
when the rupture is called “complete ” Either 
ti'pe maj or may not he associated with con- 
current or subsequent haemorrhage The cause 
of rupture is usually a se\ ere trauma to the upjier 
abdomen directed backward, though there are a 
few cases reported as hainng been caused b^ a 
blow on the back At the immediate time of in- 
jury, differentiation between complete and in- 
complete rupture is impossible unless there are 
present ob^aous signs of hmmorrhage when of 
necessitv the rupture is complete. 

The outstandmg s\Tnptoins of pancreatic in- 
jun' are usually emphasized b\ collapse and pam 
Immediately there is collapse of the same tjTie as 
that brought about bj a blow m the solar plexus, 
mdeed, a blow m the solar plexus, v hich may oc- 
cur simultaneous!} with mjurv to the pancreas, 
has much bearmg on the seventy of the early 
symptoms because a solar plexus injurj' is charac- 
terized with much more mtense sjTnptoms than 
those caused by rupture of other abdormnal or- 
gans There is extreme pallor, d3'spnoea, cjmnosis 
about the bps — a sign emphasized by Halstead 
as characteristic — cold sweat, rapid pulse, and fall 
m pulse and blood 

Pam IS usuaU} commensurate with the collapse, 
lery severe m Uie epigastnum and frequentl} so 
m the back Mojouhan saj s “that no other con- 
dihon produces such unendurable agon> and 
such profound collapse.” I think that this state- 
ment IS possibly misleading, for while such usually 
obtains there are many cases of record m which 
neither the pam nor the collapse was so pro- 
nounced, occasionally, the imtial mjury has been 
considered tnvial 

The upper abdomen is usuall}^ rigid while the 
lower abdomen is tense, which condition lasts for 
from I to 3 or 4 hours There is a disUnct sphnt- 
mg of the diaphragm, particularly on the left, 
which contmues, though less marked, after the 
abdonunal muscles rel^ Imtial vomitmg is the 
rule, but this vomitmg is only of gastric content 
and contains no blood As the condiUon of col- 
lapse subsides and the upper abdomen softens, 
the nausea disappears, the pulse regains its volume 
and the rate becomes normal, respiration is less 
embarrassed, the rhythm being regamed and the 
rate of 18 to 24 retummg, though the diaphragm 
remains somewhat splmted At this stage, nnlfcg 
there is haemorrhage, it may be very difficult to 
differentiate the condition from that caused by a 
blow to the solar ple.xus or by severe trauma to 
the pancreas or other upper abdominal viscera 
If, however, the syndrome suggestive of severe 


mjuT} persists, the presence of a pancreatic rup- 
ture should become more than a suspiaon or 
suggestion 

As the subsequent course of events is more 
characteristic, however, the diagnosis will become 
dariiied There persists a spasm of the upper 
rectus muscles with localized tenderness, most 
marked on the left The patient complams of pam 
or soreness m the epigastnum or back, which may 
be mtense and intemuttent or constant This 
pam IS most suggestivn of mcomplete rupture and 
IS due to increased swelhng which creates a ten- 
sion withm the pentoneal cov enng or “capsule ” 
The pam is promptly rehev ed when the “capsule” 
gives wav and the tension is suddenly released 
The condition is simdar to that assoaated with 
rupture m a fulmmatmg appendiatis — a penod 
of well-bemg, cov enng the mterval before the 
formation of a pseudopancreatic cj'st, follows, if 
no hemorrhage takes place 
If ambulator} , which the patient may be dunng 
the penod of well-bemg, he walks stooped over 
holding his hand to his upper abdomen, or he 
suffers vai^ung discomfort when he stands erect. 
When the stomach is emptv, nausea may be ab- 
sent but vmrmtmg of food or water is character- 
istic, particularly when the patient is not m the 
prone position The vormtmg is caused by em- 
barrassment to the pylorus and first portion of the 
duodenum — the early closure of the foramen of 
Winslow, characteristic m the presence of insult 
withm Its confines, has caused a collection of 
pancreatic flmd m the lesser pentoneal cavit} and 
this m turn produces distention The flmd pro- 
duces no other sjTnptoms and has no effect on the 
pientoneal surfaces unless the tr}Tism has become 
activ'ated or unless steapsin has found its wav to 
attack fat m the mesenter} or omentum 
The statement by iMocquot, Costanum, Sis- 
trunk, and others, foUowmg them mvestigations, 
that pancreatic fluid has no effect on pentoneal 
surfaces, must have been based on the findmgs m 
cases m which the tiypsm remamed mactiv’ated 
and the steapsm was m msuffiaent quantity or 
had not the material on which to work. As borne 
out by mv^estigations of Coffee, Mocquot, 
Costanum, Sistnmk, and others, the ph}'5iological 
function of the pancreas is to supply its vanous 
ferments only on demand, and this fact must al- 
wa}'s be reckoned with m antiapatmg or estimat- 
mg the potential damage the ferments mav cause 
As the pancreatic flmd collects, slower or faster 
as the case may be, a tumor mass m the upper left 
paramedial abdomen is formed ov'er which the 
stomach is flattened and so is unable to retam but 
a sm a l l amoimt of the mtake of flmd or sohd 
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Coojegucntly the lew erf fa nUw npid 

tod tlte iocntse tn ilje orf the apper AlxkMolQal 
tamor pfc^itwlTelT prooemiced antll b eoiQe 
cw (9 it QHj nech bebnr the cmhffiaa. 

Be t we eu the tloK erf the bltfaJdfaabiUtr caused 
bj bxxxopitte rupture anj the rabarctaeat breah 
bf derm erf the lo-cilled **cip«a}e” udioEtDatkn 
erf the pseacbeyrt orf the puaeu, with its 
mechanical tjmdrtqse, there may days, or 
vecha, or modths, or ms yean. Howncr 
posafbfllty of the trypabopn b e c oenb^ acdraicd 
■nd the coQseqtmt danm erf hjemorrhage or 
ruptur e erf the paeutbeyK into the cemcal pi^to- 
avlty ihould always be bocoe b mbiil 

Accordfeg to Hoofamann a table, aa pairffahed 
by Stem who dtes 4fi caso, the daratbo of time 
Japibf be ta -eea the occurreoce erf tba bjury and 
the appearance erf the tnnteEr h ^town b (ho UA 
lowing a aaea b £rst wnh j In aecoarf week lo 
in oeart 1 weeka g b leconel mauh labsocceed- 
tnaiomcothi 7 b aocceeeiiRg 5 years and 1 b 
^ith year 

D the nrptnra fa exrrrpbte b the begbobiL the 
c u e tln o cl aeTeflty erf pafa, oaosea, vooBCiog, 
opid pufae, and oariy tumor brmaiba is aug 
gottfae la roairfof the •£ffenadal -tiignorii be- 
tweea empiete and iha more taoil iamaptos 
n^ftota b srUch the nmtorv ocean witbb the 
first lew days <£ ohaerraacB. H o wgra ahodd a 
fwrtww tnus rapidly derebp, there nuist be aa 
hriiM rr haf * «■ f the rapid (OliDg tod 
dts^wirtnn of the prepateOar bum ahoot the knee 
loCbwfav tratsoa aiaodated with hasurchage. 

Dndni: ttw {aierral of btprorement or weD- 
ackd tha rttnoi to normal or near oormal as 
to dreoLatfan and body tne, the pulse fa changed 
b oflty b proportlcn to the maJ- 

nutrltko and *en^ dohUhy The temperatorc 
fa at^tly for the Moe teawim ''hDa 

Topfaatton fa embairmsaed ooly becauio <rf the 

vSand more fi 5 »idiaphra£in« the kft. Crloe 
output fa depadoal cm ieda btik e and the atoeil 
to son* ertcat on food ropply 

iB some erf ti* « reporta, aa Dans fa described, 
hot 1 am nta mlfafied that this fa of dtferesil pen- 

port than U fa •*rheo ^ 

ttauaa. 'Ihcrt ara no eady 

^ .uli: b d 5 S BK?* 

pTOfa b tha lonnadon erf the two types of cyrta 


erf the pancreas {i) tha paeodenyrt witk miy 
be alow b farmbg and cot he recopfacd for weds 
or moQthL or em years, the leaaoa VW that a 
balance of prosore or even heaHog crfta; fu- 
creadc mt may have occurred so that ths patiot 
compfafija only erf a ttzmor or merdy faHom in the 
opptf abdomen with cr whhont <£gestht dfa~ 
tarbance and (a) the TB17 rspidJy fonnlng erri 
asaods ted with ettrone merhattfcil eptruA jfa- 
trtw and penfatent Tomitbg ttqmnng nther 
proopt Kurical rrBri. 

Ad ssaocated baa uonhag e prcaenti a tcty £f 
fercat picture and its rtcogoitlcD drpeocb eo 
wbether the hcmetcrhigt fa bonedfate or fata. U 
immecifatB ene knenn coty that an upper ah- 
dcrnbsl vlscsa has been lu pt m ed a 

bemonha^ but It fa Impcaalhle to teB whether it 
Is (he User or panocai which has heen ruptured, 
although profaahfy the splees con be exebded 
becasae ea the localfabg tviuptams pecu^ to 
bfory erf it Thus, the luj ic o fl fa coiboDted with 
an acote, traumat^ nnxical andomo. 

la many erf the casei erf rupture erf the pUKTtu. 
iiowe r mt, delayed or secandaiy hemorri^ 00- 
the cnodltkci, so that Axly reoofoitioe fa 
faDpendre and aur^sl btrrioeace orgeat 

The bnnWtare sytidmDe ftOowtif blotT ^ 
erf lacccEfrfeis ruptnie the ytCrit fa b a 
cnodliinn erf coDspae, has epigastrk pab, the 
ahdomea fa btens^ rigid, the efiaphn^ snd, 

etc. Ihese trnpiecBB nsay nhaide mt there faa 
rectoreDc* of aTniptiwa inth rapidly prugresitw 
bjUaaity uaa^led witJi nHJeaMoat, bcntatif 
poise rate, lowering of pufae tnswne, thhst 
general and batoabg ihAanbal d fate nfa and 
rigidity b abort the pfetnra fa that of ifltn 
abdAuinal bs un e n hage the sympteatn appesriiV 
soddenly foCembig a period of i juias cCTnw fa 
may be better ceraparw with tha picture pro- 
dw^ by a mptuisd ectofrfc gesUDcii with Us 
typical ryodrome. 

As is ahf^ tm of 0 >* prtxoce d free bfacd 
wlthb the {^texKtl carity the bbod picture 
oov eb anju promptly to a rapidly bereasbg 
ieucocytottL £i«a 1 / the i ^iuptupa of hxmer 
ibage are not ao s e m i e b onset and do not prog* 
rm as capid^ u described and h fa foccod aj 
comparison of the blood co un t at the rtwv of ra* 
lory and later that there fa ao (ni-nwtfng fanco' 
cytoifa, this isetor fa of parusotmt impev^oce b 
"»«V(nr a dfagDosia. Therefore, blood ooaut* 
should be freqoently made durlnw obserrarioo- 

Whan a diigDoafa of ruptu re or the pancreas fa 
made eg ressonably waperted, beanae (rf the coe- 
tbntttlDo of soggeariTe lymptocoa, pnmpt sergl- 
cai laterTEariao shouid be undertaken. 
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I belie\e, parbcularly if rupture is incomplete, 
tliat early mteneutioii during the period of 
reasonable rvell-being following the initial phase 
of collapse, wiU reduce the very' high mortality', 
for then we make use of the opportunity' oSered 
bi a penod of election when work may be more 
thoroughlv done and with far less hazard than m 
the presence of secondary hiemorrhage when the 
patient is again approaching extrerms This 
opinion IS based on a rei'iew of a large number of 
cases, one case which I am reporting seems 
particularly' lUustratiie of this point It would 
seem also that the morbidity may be shortened, 
as less opportumty' for the actiration of tn-psin- 
ogen would ha\e occurred Even though no 
lesion IS found, an exploratory operation seems of 
httle significance compared to the danger to be 
combated should emergence' arise 
The choice of approach is the paramcdial in- 
cision around the inner border of the left rectus 
which IS retracted outward The peritoneum is 
entered through the bed of its belly' The tumor 
mass, with the stomach flattened out o\ er it and 
possibly with the gastrocobc omentum and trans- 
\erse colon lifted up by it, now presents The 
great omentum and transverse colon are lifted out 
of the wound and reflected upward so that the 
mesocolon, distended over the lower margm of the 
tumor, isexposed The tumor mass is obmously fluid 
transmitting a colorless appearance unless there is 
hsmorrhage when it is bluish The abdommal 
cavaty is walled off by means of packs, an ojiemng 
IS made through the mesocolon mto the lesser 
cavity', and the flmd is withdrawn by a suction 
apparatus I^Tien the fluid is withdrawn the 
opening through the mesocolon can be easily' en- 
larged to penmt of easy' access to the pancreas 
Any bleedmg pomt is hgated and the rent m the 
pancreas is sutured, particular pains bemg used to 
preserve and protect the pancreatic duct. In 
suturmg the pancreas its extreme fnabihty should 
be remembered and the sutures not drawn too 
tightly, also as catgut is an animal tissue and, 
though chromacized, will be promptly digested, 
hnen is the preferable material to be used at this 
stage Silk is possiblv admissible as the animal 
substance will probably withstand long enough to 
permit muon I menUon these facts because of an 
expenence I had m closmg a pancreaUc rent with 
No oo chromic catgut m which the wound re- 
mamed perfectly dry for 4 days when drainage of 
pancreatic secretion became profuse 
Means for subsequent drainage should be m- 
stituted, for which purpose a small rubber tube 
(about No IS F ) IS threaded through the gastro- 
cohe omentum mto place when the opemng m the 


mesocolon is closed The tube is stabilized by 
means of a pursestnng suture m the gastrocolic 
omentum and brought out of the abdomen 
through a stab wound lateral to the abdommal 
incision, which is now closed m the usual manner 
The tube is connected to a contamer on the side of 
the bed and m this manner most of the pancreatic 
ferments, which are so destructive to tissue, may 
be earned off, the amount of drainage observ'ed, 
and Its character and change recorded 

This record is important and mterestmg, for the 
character of the fluid is controllable by' diet 
Wahlgemund first suggested m 1910 the value of 
an antidiabetic diet which has been in general use 
since then In the treatment of a case Fast found 
that the addition to the diet of 2 ounces of karo 
each 24 hours reduced the secretion from 4 to 2 
ounces daily' Amy lopsm does not hav e any effect 
on tissue while trypsmogen, unless acUv'ated by 
bile or necrotic tissue, whether caused by bactena 
or otherwise, is mert and is easily subject to con- 
trol by diet By a ngid anUdiabetic diet the 
secretion may be made almost trypsmogen- and 
steapsm-free, while with the addition of proteins 
and fat they will reappear An alkali should be 
giv en, as the hy drochlonc aad of the stomach ex- 
cites the flow of trypsmogen For this purpose, I 
found recently that calaum gluconate could be 
taken ov er a long penod wath none of the distress 
madent to too much sodium bicarbonate Taka- 
diastase or pankeron, or some similar pancreaUc 
substance may be given to make up for the se- 
cretion lost through dramage 

Inadent to drainage there is some leakage 
around the tube, howev’er well placed, so that it 
IS necessary that skm protecUon be prov'ided In 
a recent case I found xeroform to offer the most 
pierfect skm protecUon, there was not even red- 
ness of the skin at any' time and no desquamaUon 
In a case of sev erely' destrucUv e wound necrosis, 
Fast used Witte’s pepton locally w'lth good re- 
sults For the same reason that an alkah is giv'en 
to neutralize the aad of the stomach, decmonnal 
hydrochlonc aad has been suggest^ and used 
locally' m an attempt to control wound neaosis 
due to panaeaUc ferments, but I concur m the 
behef that it is of v'alue because it mates the flow 
of trypsmogen The use of meat extract about 
these wounds is also contra-mdicated because it 
helps to form trypsin Both the mortahty' and 
morbidity m wounds of the pancreas are largely 
dependent upon the quahty' and quanUty of the 
pancreaUc juices hberated F ar the greatest harm 
is done by trypsm, which has been found to be the 
outstanding factor m the aeaUon of the com- 
pheaUons and sequelre I hav e described. 
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poDcreis that was still oozmg Gauze pacljng vras placed 
m this area, and drainage through the gastrocouc omentum 
was estahhdied, and the ■wound was closed The patient 
had a rather stormy conaalescence On the third dav all of 
the packing was remoi ed After that there was a great deal 
0! drainage of pancreatic juice, anth an associated imtahon 
and some digestion of the abdominal ■wall This condition 
prevailed for abOTt 2 weeks. The first 3 or 4 days the 
amount of drainage was practically a hter in 24 hours, but 
the amount graduaUj decreased There ■was never anj 
change m the blood sugar, and never anj endence of 
colomc imtation dunng the time of profuse pancreatic 
drainage 

Her general condition temamed as good as could be 
eipected. About the end of the second week the drainage 
suddeni) stopped She improved steaddy and on April 26, 
19:9, was discharged m good condition 
Case 4. Miss G L , aged 17 years, was admitted to Nis 
Hospital July 9, 1931 Pabent had been in an automobile 
wreck June 14, 1931 She was ndmg m the rumble seat 
when the car struck a tree and she was thrown forward, 
striking the upper part of the abdomen against the ledge of 
the car She sustained an mjurj to the nose at the same 
time. She was not knocked unconsaous, but felt very ack 
and weak, with a severe pain in the stomach She was giv en 
a hypodermic and went to sleep The next day she felt 
betto but stiH had some pain m the stomach and upper 
abdomen and wasnauseat^ From that time the abdomen 
became gradually enlarged On admisaon to the hospital 
she was walking in a stooped position, had no energy, and 
was easily fabgued She could not keep anynhmg on the 
stomach and the vomitus was green and bitter For the 
past 10 days she had had severe pam constantly , but now 
there was no pam when lying dowm 
Eiaminabon on admission rev ealed an underdev eloped 
a^ poorly nourished gul of 17 She appeared anoemic, the 
skin had a very peculiar color, though she seemed not 
acutely ill General eiammabon was negative except for 
the abdomen, which presented a large, symmetrical tumor 
mass, filhng the ensiform region and eitendrag down on the 
left to below the umbiheus. This mass was tender to palpa- 
bon, but the distenbon was too great to that mu^e 
spasm. The tumor was disbnctly fluid 
The temperature was 99, pulse, 80, respirabon, 20, 
thoracic. Theblood count iowedredblo^ cells, 4,180,000, 
hannoglobm, 81 per cent, white blood cells 7,100 The 
urine showed albmrun i plus, no sugar 
The pre^ipeiabve diagnosis ■was ruptured pancreas, 
pseudopancreaUc cyst. 

Through a left, high paramedial inasion, the left rectus 
was retracted to left and the pentoneum entered behind the 
muscle belly The stomach was flattened over a large fluid 
which completely filled the lesser pentoneal cavity 
The hv cr and spleen were normal. The greater omentum 
transv erse colon were lifted out through the upper angle 
of the wound and the lower abdomen was protected with a 
wet sahne pack. The presenbng cyst wall was now entered 
by means of blunt dissecbon through the mesocolon and 
centimeters of murky flmd evacuated An 
ohhque rent through the capsule across the pancreas about 
halfway through its substance ■was now seen There had 
been no bleeding The rent was closed with No 00 chromic 
catgut, and a rubber tube was passed through the gastro- 
rahe omentum, placed, and brought out through Uie ab- 
domen The openmg m the mesocolon was now closed, the 
hbmn replaced and the abdomen closed m the usual way 
Examinahon showed that the flmd removed was not 
digesbv e of protem, was famtly digesbve of fat and entirely 
mgesUve of starch with amylase almost enbrely m pre- 
dominance and with trypsinogen not acbvated. There was 



Fig I Photograph m Case 4, showmg wound healing 
without destruebon of abdominal wall or skm 

a medium amount of sero-sanguineous drainage the first 24 
hours, after which there was no dramage until the fourth 
day, when the drainage of clear flmd became profuse, which 
on eiaminabon was found to be amylase This dramage 
continued m varying amounts of from 12 to 3 ounces to a 
few drams, in 24 hours until August 3, when it entirely 
stopped Repeated tests showed a predominance of 
amylase 

A rigid anbdiabebc diet was maintained and steady im- 
provement of her general condibon contmued with no sugar 
unbalance The abdominal wound healed per pnmam, 
and at no tune was there an imtabon by digesbv e ferment 
of the ■wound or ^n which ■was kept cov ctm with a thick 
paste of xeroform 

Pabent ■was discharged from the hospital August 12, 
1931, ambulatory , with wound and smus enbrely dosed 
Subsequent eiatmnabon September 26, 1951, showed that 
she had gamed 1 1 pounds, that she bad had no digesbv e 
disturbances, the skm dear, and that she felt perfectly well 

One observation of interest to me m this case 
was the apparent activration of trypsmogen by the 
catgut used m the suture of the pancreas and with 
its subsequent digestion m contrast ■with the en- 
tirely dry wound m Case 2, ■when Imen was used 
for suture material 

Case 5 M J S , male, aged 36 y ears, was admitted to 
the Nix HospitM, July 7, 1931 He had cranked an auto- 
mobile m gear and had been thro^wn against a work bench, 
strikmg himself bdow the left costal margm. Immediate 
pam was severe and he fdt very sick and famt. After a 
short bme he walked mto the house, complaining of pam 
m the region of the left lorn and left upper abdomen and of 
extreme weakness An hour later, about ii aan he ■was 
seen by his physician, who stated that as he was not in anv 
great pam or shock no treatment would be msbtuted but 
he advTsed the pabent to remain at rest and report any 
symptoms that might arise. A few hours later the pam m 
the upper abdomen recurred, was associated with w«Aness 
and a feelmg of famtness, so he was sent to the hospital 
at 4 pm. 

The complamt on admission to the hospital ■was dull pain 
in the left upper quadrant of the abdomen, especially on 
any manipulabon of this region The pam was described 
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THE SURGICAL CORRECTION OF UTERINE DISPLACEjMENTS 
On-e Hukdred Consec0TOt; Cases Operated tipon’ b\ the Modified GiLiXAii Method 
ANTHONY WOLLNER, M D , FJV , Nev\ York 

AjMQite In Gyntcolosy. Kew \ ort Poll Gnidoite Mriiail Sciiool and Hospital, Colmnbia Hnis-trsty, Attodins Ohstctnmn. St. rmccnt’s 

Hospital, Netr York 


T here are few gynecological entities to 
which so much interest and consideration 
haw been devoted as has retrodisplacements, 
their symptomatology, and treatment- The facts 
that for a considerable tune no uniform opmion 
could be formed regardmg the projier mode of 
treatment, and that the surgical correction of 
retrodisplacements left the relief of symptoms un- 
certain, account for the numberless contributions 
to the hterature The recurrence of symptoms 
foUowmg operative correction has led to numerous 
modifications of the surgical techmque Dr Van 
de Velde m 1910, at the Gynecological Conven- 
tion held m St Petersburg, reported 217 difierent 
surgical methods Smce then additional variations 
of techmque have been suggested 
The pubhcation of a large senes of cases ob- 
served and operated upon by the same mdividual, 
by means of the identical operative procedures, 
may afford valuable information and serve to sup- 
port already established pnnaples m the treat- 
ment of this condition 

The present senes of cases consists of 100 m 
which surgical correction was performed m y oung 
women still m the reproductive age penod All of 
these cases are from my private practice and were 
followed up by myself for a penod of 15 years 
In estabhshmg the mdicabons for surgical cor- 
rection I have observed the following pnnaples 
retrodisplacements without symptoms reqiure no 
treatment, and therefore m such cases, to avoid 
unnecessary worry or the iUiatation of imaginary 
symptoms, the patient is not informed of the 
presence of the condition In cases m which no 
extragemtal ongm of the symptoms could be 
found, and m which the patient’s complamts were 
beheved to be produced by the pelvic pathology, 
surgery was advised, except m the presence of 
contra-mdications One such contra-mdication 
is retrodisplacement concomitant with adnexal 
disease, which would necessitate the removal of 
the adnexa Operation m this type of case should 
be avoided durmg the reproductive age period 
Other contra-mdications are general debihty, 
marked asthenia, lesions of vit^ organs, etc 
The use of pessaries should be reserved for 
temporary correcUon, as m the first few months of 
pregnancy, or when the patient refuses to undergo 


an operation It has been my e.xpenence that 
pessaries do not cure retrodisplacement, and that 
after their use for a penod of y ears, the removal of 
the pessary' leads to the recurrence of the ongmal 
sy'mptoms The disadrantages of the pessary 
method of treatment are well known but the im- 
portance and significance of the psychological 
effect produced by the foreign body m the ■vagina 
has been too little emphasized In several cases 
under my observation, the conUnued use of the 
pessary caused inhibition of sexual desire and led 
to senous manta! maladjustment In all cases m 
which the correction of the retrodisplacement is 
mdicated, the pessary should not be a method of 
choice How ever, the pessary may be a x'aluable 
aid m diagnosis and m determining whether or not 
the symptoms are actually caused by the retrodis- 
placement or whether the retrodisplacement of 
the uterus is comadental vnth other pathology 
In those cases m which the symptoms are alien- 
ated by the insertion of the pessary', a permanent 
surgicM correction is defimtely indicated 
All of the follo-wing cases were operated upon 
by the modified GiUiam method The operative 
procedure is as follows The abdomen is opened 
by a small rmdlme masion extendmg do'wnward 
to a pomt directly above the pubis The fascia 
and pentoneum are mased m the hnea alba The 
patient is placed m Trendelenburg position and 
the mtestmes pushed upward by means of a pad 
The uterus is then brought forward mto the cor- 
rect position and both round hgaments are 
grasped -with clamps A small opemng is made 
m the fascia on bofli sides and a clamp is pushed 
through the muscular layer and pentoneum The 
round ligament is brought through the newly 
formed canal and is fixed to the outer surface of 
the fascia, two silkwoim gut sutures bemg used 
on each side for this purpose The round hga- 
ment is not shortened, oMy a s mall loop bemg 
fixed above the fascia This technique I'anes 
from the ongmal Gilliam method at two points 
First, the hgament itself is not shortened, but 
simply fixed above the ajioneurosis Shortening 
of the round ligaments is not essential m the at- 
tainment of a permanent satisfactory result- The 
fixation of a sma l l loop abo\ e the fascia, when its 
distance from the uterus is properly' selected 
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operation in }oung women ishich might interfere 
with the reproductive function, but m these cases 
It was necessary to remove the adnexa because 
the pre-operative exammation did not reveal the 
extent of the pathology In the 3 cases m which 
miomectomi was performed, the fibroids had not 
been found preiious to operation The m3 omata 
were of subserous t3'pe and of moderate size In 
almost all cases the appendix was removed as a 
proph} lactic measure, but it is mterestmg to note 
that the histological findings of the remoxed api- 
pendices rex eal^ pathological changes m 54 m- 
stances These additional finding *; mdicate that 
a large number of cases which are diagnosed pre- 
operabx'ely as simple retrodisplacements are com- 
phcated b} other pathological conditions It is, 
therefore, inadvisable to utilize an extrapen toneal 
operation for the correction of a retrodisplacement 
and at the time of operation it is essential that 
a careful exploration of the ahdommal organs be 
made to determme the possible presence of an} 
condition not diagnosed pnor to operation WTien 
undertaking a surgical procedure for the correc- 
tion of retrodisplacement, it is well to remember 
that the patient consults the g3'necologist for the 
alleviation of certain s3’mptoms and the restora- 
bon of her health and not pnmanly for correction 
of the displacement Smce m man}'' cases it is 
impossible to detenmne whether the s}Tnptonis 
are caused by the retrodisplacement or some com- 
adent pelvic pathology, it is not suffiaent simply 
to perform a rouUne ventral suspension In each 
•mse a thorough exploration of the peh'ic canty 
should be made and the appendix should be 
remox'ed 

■^ follow-up examination xnth special reference 
o the allexnation and cure of the pmnary symip- 
to^ IS less satisfactory than the anatomical re- 
sults of the surgical procedure 

Table HI lists the chief complamts and the 
results following operation m the 77 cases which 
were followed up 

It IS disappomtmg to note that in approxi- 
mately 60 per cent of these cases the operaUon 
tailed to bnng about the subsidence of the symp- 
toms of backache and abdominal pam This is 
parUcularly discouragmg as every* effort had been 
made pnor to operaUon to elunmate any possible 
extragemtal ongm of the symptoms The eUoIogy 
ot the symptoms of backache and abdominal pam 
r^ains obscure, and smce posiUx-e knowledge of 
^ct physiological mechanism mvolved is 
Jackmg, then mterpretaUon remains a matter of 
spei^Uon The high percentage of recurrence 
Of these symptoms after successful venUal sus- 
pension mdicates that, even when careful pre- 


TABLE m CHIEF COMPLAINTS, RESULTS 


Symptom 

Total 

Cored 

Improved 

No ch^npe 

Pam m lower ab- 
domen and back 

6 S 

27 

12 ] 

29 

Menstrual disorders 
(di’smenorxhcEa, 
menorrhagia, and 
metroirhagia) 

48 

44 


2 

Bearing down sen- 
sation 

26 1 

18 

6 1 

2 

Unnar> sj-mptoms 

10 

8 

I 

I 

Leucorrheta 

37 

27 

8 

2 

Sterflitj 

12 

7 1 


s 


operatixe study is made, it is impossible to rule 
out other causatix e factors It is therefore imxvise 
to promise a paUent permanent relief or cure by 
means of surgical mterxenUon 

In those cases m which the chief complamt was 
a menstrual disorder, correcUon of the retrodis- 
placement was followed m the majonty of cases 
by complete allexiaUon of symptoms Here agam, 
however, the disappearance of symptoms cannot 
be ascnbed entirely to the correction of the mal- 
posiUon, as m all such cases xnth menstrual dys- 
fimction a curettage was performed pnor to lapa- 
rotomy Even if the curettage play s a dominant 
r 61 e m the cure of the menstrual dysfunction, the 
correction of the retrodisplacement may be an 
important factor m the prevention of the recur- 
rence of pathological changes m the utenne mu- 
cosa, which were ongmated by the displacement 

hlarked improx-ement was also obserx ed foUow- 
mg operaUon m those cases m which bearmg- 
dowm sensaUon and imnary* symptoms constituted. 
the chief complamts A study* of the cases m 
which there was unsausfactory postoperaUx e re- 
hef from symptoms revealed the followmg attend- 
ant condiUons Each of the foUoxvmg abnormal 
condiuons were found to be present m one of the 
cases m this group neurosis, chrome ansemia, 
general debOity, tuberculosis, nephrohthiasis, 
cholecysutis These findmgs may xery* well ac- 
count for the failure of subsidence of symptoms 
followmg the operaUon 

The supposiUon that retrodisplacement of the 
uterus may be a causaUxe factor m the produc- 
Uon of sterihty is not sustamed by the findmgs 
m this senes of cases TheoreUcaUy , the anatomi- 
^ and physiological changes m the uterus caused 
by* circulatory disturbance may* be a factor m 
stenhtx , but practical expenence contradicts tfii'; 
assumpUon In the present senes only 16 paUents 
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INCIDENCE AND PRE\^NTION OF PERIVESICAL SUPPURATION 
INCIDENCE SUPRAPUBIC CYSTOTOAIA- 


LEV^S T MANN, MT) , New York 

From the Surgical Scmcci of Mount SImu Hospital, ^ew \otk Gty 


D uring the last few \ears, there have ap- 
peared m the modem literature articles b> 
\anous authors, emphasizmg pen\ esical cel- 
luhUs and suppuration following suprapubic 
c\-stotom} as the predominant cause of death 
ItTlliams, J H Neff, E L Ke>es, and V Ver- 
mooten have offered \ anous operative procedures 
as means of prei entmg such suppuration 
Neff follows the technique of Wdbams and does 
what he calls a two-stage cjatotomj , packing the 
space of Retzius with gauze and subsequentlj 
entering the bladder m about 4 to 7 dajs He 
states that 20 p>er cent of his one-stage prostatec- 
tomies and one-stage cjstotormes were infected, 
with more or less fasaal sloughmg 
Adoptmg his new tedmique of two-stage 
cjatotomy, he did 78 prostatectomies m 32 
months, usmg prelimmarj' exposure in 50 per cent 
of the cases with one death, cause not given 
Reyes states that pel\ic cellubtis is the most 
dangerous compbcation to suprapubic bladder 
operations and believes that the mortabty is 
much greater m suprapubic than m permeal 
prostatectomy He estimates that the mortalitj 
of suprapubic cystotomy prehimnary to prosta- 
tectomy IS 10 per cent At Bellevue, from 1917 to 
1922, there were 33 deaths m 102 prelimmarj' 
cjstotomies for prostatectormes He states that 
pehac ceUuhtis is the predommant cause of these 
deaths but gives no case repiorts or autopsj' find- 
ings In view of this mortabty, he recommends 
the three-stage operation and describes the 
tedmique of packing off the perivesical space as a 
prehmmary to opemng the bladder at a subse- 
quent operation Usmg this procedure, he did 29 

^Recent Utcnitme, partlcuUrly Atnencan literature, has repeatedly 
eajAi au^ the fact that pcnveaical infections madentxl to supra 
pobic cystotomy, whether done as a preliminary step to a two-*Ure 
pJTJstatectoiny or for the removal of stone is a common occoircncc. In 
View of the fact that my experience with this complication has been very 
Umiied, Dr llann has gone to the trouble of reviewing a large eerie* of 
OLia with autopsy reports which review gli'c* a fair mad«ce of the 
occunence of this complication in our matmaL 
ViTielher frequency of this occurrence m the reports of other operator* 
is dae to the fact tKat In their attempt to drain through an opening in 
the bladder near Its dome, the drainage tract Is made high up In the 
abdominal wa^ as illustrated in the pictures of Dn ^ ennooten and 
Lowsley is difficult to determine It must be self-evident 
technique which closes the woxmd m pjcat part below the exit of the 
tubes and drains may lead to leakage of infected mateial into the closed 
pernewcal space behind the sutured abdominal wall and thus favor* 
pcnvtucal infection with some regnlaritj \Mlh the technique in wiuA 
the drainage tube Is broutht out at the lower angle of the wound, with 
pure abo%*e and bdow it. protecting the pe n ve si cal space, no such col 
lection of infected fluid is liable to take place and the perivesical space is 
consequently protected from Infection in the great majority of ntes 

Edwin Buer iL D 


suprapubic prostatectormes wathout mortality 
Among an equal number of one-stage c} stotormes, 

2 died before prostatectomy He bebeves that bj 
domg a tw o-stage c> stotomy the tedious waitmg 
fot a patient to recover from pelvic cellulitis 
before domg the prostatectomy , is elimmated 
In domg suprapubic lithotomy, he has had 
many'’ deaths m the past which were attributed to 
poor renal function, but now he believes these 
paUents died of pelvuc celluhUs No figures or 
autopsy reports whatever were ated by Keyes 
V Vermooten, m a recent publication, ates 
these papers in which there is the assumption 
that perivesical suppuration is the cause of high 
morulity followmg suprapubic cystotomy Most 
of the prostatectomies done at New Haven are 
by the penneal route, and prelimmary' cy stotomy 
is only done when catheter dramage is unsuccess- 
ful because of mtolerance, urethritis, or epidi- 
dyimtis Suprapubic cystotomy is also done by 
Vermooten for permanent dramage or for pro- 
cedures on the bladder itself Therefore he says 
that he is unable to compare statistics with those 
dimes where suprapubic dramage is done as a 
prelimmary' to either a suprapubic or permeal 
prostatectomy as a routme procedure There was 
a 30 fier cent death rate m a senes of 77 supra- 
pubic cystotomies for all condiUons Twenty- 
three were prelimmary to penneal or suprapubic 
prostatectomy', with 2 deaths Eighteen deaths 
followed 42 cy stotomies for bladder dramage, and 
3 deaths occurred after vanous procedures on 
the bladder m 12 cases In analy'sis of the 21 
deaths m 54 cases where no prostatectomy was 
done, only i patient was definitely sho'wn to 
have penv'esical suppuration at autopsy, whereas 
9 ran a septic course and the rest died of metas- 
tases of caremoma, bronchopneumonia, uitemia, 
etc 

There was no pdv'ic cellulitis m the 2 pros- 
tate deaths In 50 cases the wounds suppurated, 
■with or without urmary' leakage around the tube 
or through the wound 

Vermooten uses Kidd’s perforator m his new 
procedure, and m a senes of 6 cases with infected 
unne (m which patient was operated upon to 
reheve retention and not as a preliminary to 
prostatectomy'), pnmary union was secured One 
patient died, but his w ound w as clean He exposes 
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TABLE II — CAUSES OF DEATH 



Cyitolomy 
for pccH 






One-stace Tiro-stage 


static 

For other prcatatec- 

prostatec- 

Aatopsied cases 

adenoma 

condidons 

tomles 

tomies 

Penvesical suppura- 





tion 

I 

1 

I 

1 

Cardiac deaths 

5 

4 

1 

3 

TJrzmia 

4 

I 


3 

Pneumonia 

3 

I 

2 

3 

Renal infection 

2 

1 


3 

Sepsis 

Embohsm 

I 

I 


3 

Carcmomatosis 

Menmgitis 


I 

I 

I 

Hsnnonhage 




2 

Totals 

16 

10 

5 



The autops} reports are as follows 

1 Male, aged 66 years, died August i6, 1922, after a 
one-stage prostatectomy Findings gangrenous cysbtis, 
symphysis pubis pale greenish-white, the bone being 
oposed and rough, yellow dirty -brown secretion m the 
space of Retzius 

2 Male, aged 63 years, died m March, 1927, after 
^rapubic cystotomy to find a bladder tumor which had 
been seen cystoscopically , postenor to the mtra-uretenc 
ndge, and from which punched specimens showed the 
tumor to be carcmoma. Findings suppuration m the 
pen\ esical space, celluhtis of the abdominal wall and the 
tissues about the pubis, severe o-stitis and right pyehbs, 
purulent bronchitis, and ulcer of the duodenum. 

3 Male, aged 77 years, died October, 1929 Opera- 
tions left abdominal uretero-hthotomy, suprapubic 
Q'stotomy Irndmgs gangrenous cy’stibs, phlegmon of 
the pencystitic tissues, confluent pneumonia, adenoma of 
the prostate. 

4- JIale. Operation two-stage prostatectomy Fol- 
Jowmg removal of the packing, this patient had a sev ere 
hamorrhage. He was re-packed, and bled agam after 
rmoval of the packing This happened a third time, 
following a transfusion, he died m urremia. Fmdmgs 
laceration of the bladder neck, acute cysfatis, bilateral 
pyelonephritis. 

CONCLUSION 

In 8 per cent of the cases in which autopsy was 
done It was found that the patients died of pen- 


% esical suppuration in our senes of cases, which 
does not bear out the contentions of other 
authors that this is the mam cause of death m 
suprapubic cystotomy In a senes of 24 autopsies, 
patients on whom prostatectomj was done, only 2 
died of peUnc celluhtis, which is 8 3 per cent, or 

0 3 per cent of all prostatectomies One patient 
of a senes of 16 cases coming to autopsy m which 
only simple cyatotomy was done tor rehef of 
obstruction due to prostatic adenoma, died of 
penvcsical celluhtis, makin g a 6 2 per cent rate 
of mortality Fmally, i m 10 cases, exammed 
after death followmg suprapubic cy'stotomy for a 
condition other than prostatic adenoma, ied of 
pehac celluhtis, making a mortahty rate of 10 per 
cent. 

We can but conclude that with proper operativ e 
technique establishing adequate drainage of the 
pern esical space and the wound, pehne celluhtis 
or penvesical suppuration can be prevented, and 
IS not and should not be the most dangerous 
complication of suprapubic cy'stotomy as well as 
the predoimnant cause of death 
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ing After the cholesterol is extracted with 
suitable solvents, the analyses of the re- 
maining pigment mixtures contained from 
0 3 to I o per cent copper (Schoenheimer and 
Herkel, 1931) Similar amounts were found 
m pure pigment stones ViUthout first extracting 
with ether It appears, therefore, that it is the 
pigment fraction so common m gall stones 
which cames with it this hitherto unheard of 
concentration of copper In addition it was 
shown that zmc, manganese, and iron are 
also concentrated in gall stones in amounts 
far m excess of those found m any tissues 
Further food for thought is offered by the 
theoretical possibihty of diagnosis of gall 
stones by phjmical or electncal apparatus 
designed for such relatively large amounts of 
heai’y metal The X-ray spectroscope for 
instance suggests itself at once New appara- 
tus must be designed to overcome the diffi- 
culty of placmg, m the tmy field of such 
optical instruments, the gall bladder the 
exact location of which is unknown 
Percentages of heav)’’ metal which may be 
recognized m distant stars surely must be 
determmaole two or three mches wi thin the 
human sLm Edmund Andrews 

CANCER THE AIENACE OF 
repeated EXAAHNATIONS 

T WO dangers, usually though not m- 
vanably fatal m their consequences, are 
a constant threat m the life cycle of a 
carcmoma (i) the invasion and permeation 
of the lymphatics, (2) the mvasion of the blood 
stream Chmaans m general have long rec- 
ognized the importance of the permeation of 
lymphatics by an epithehoma and of the 
early spread of sarcoma through the blood 
stream, but less well appreaated is the m- 
vasion of the blood vessels by the epithehal 
and glandular cancers 


As early as 1S80, Weigert by special stain- 
ing methods demonstrated microscopically 
that cancer cells directly mvade the walls of 
blood vessels traversing the tumor Schmidt 
later amphfied these studies and presented 
fifteen instances m which he found emboh of 
the cancer cell m the small pulmonarj’' ar- 
teries without macroscopic emdence of m- 
volvement of the lung The pnmar>- carci- 
noma m these cases occurred m the prostate, 
uterus, ovar^', bladder, rectum, bile passages, 
and stomach 

The significance of these two studies, amply 
confirmed smce, is obmous Invasion of a 
blood vessel m the cancerous growth with 
subsequent metastases to the pulmonary'’ ca- 
pillanes may be present without clmical 
evidence Such metastases may occur at ani' 
stage in the life cj'cle of the cancer, and no 
one can foretell or know when such a meta- 
static embolus is released into the blood 
stream Perhaps it should be recognized that 
the treatment of cancer is an emergency 
measure alm ost as compelhng as appen- 
dectomy for acute appendicitis, since it is 
fraught with even greater danger A cancer 
cell, hangmg on the brink of a swiftly momng 
blood stream, may be broken off at an)' 
moment and earned beyond reach of effective 
treatment Numerous crrcumstances may 
hasten this ultimately fatal madent Mas- 
sage, the apphcation of heat, iodine, or salves 
can serve only to mcrease the hazard of 
embohe metastases and to nullify completely 
any later attempts which may be made to 
control the disease 

Equally dangerous is the mampulation or 
handlmg of a mahgnant tumor by the ex- 
ammmg physiaan Qmte unwittmgly he may 
be party to the disse min ation of the cancer by 
displacmg cells mto the lumen of an eroded 
blood vessel Experimentally, Tyzzex dem- 
onstrated the evils of even gentle massage 
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compared to the results obtained m patients 
who are treated promptly after discovery of 
the lesion A segregation of the two classes 
of patients should mcrease the accuracy of 
any statistical studies which may be under- 
taken to compare different methods of treat- 
ment of cancer of the breast 

Emiix Hor-iiAH 


REFERENCES 

1 Harrtsgton, Stuart W Carcinoma of the breast 

J Am M Ass , 1029, loi, soS 

2 LEms, Dean, and Rienhoff, t\n.ix\ii Frasos 

Ann Surg , 1932, icv, 336 

3 Schmidt, B Die Verbreitungswege der Karzmome 

und die Benehung generahsierter Sarkome leuk- 
aeimschen Neubildungen Jena Gustav Fischer, 

1903 

4 Tvzzer. J Med Research, 1913, xmi, 309 

5 Weigeex, C Eulenberg’s RealencyUopaedie, iSSo, 

vui, 496 Quoted bj Schmidt. 



669 


ssr^^ 

>i.l»- •'wfcntt, ■** „ ,L “">« nol {^^‘Witdto uj^* ^ 

Er^“iS* - Ir 

,^°^^<^tjpf^^ ^ L“ Out 

r* ti« i. 

W before ^padeof ^7*^0^ TJ» r,J^*®^«ni«fcB 

«aoot i. 





P ^^ERICa 

A ^ ™0'MS t, nrr, 


£II» ir « ScwH^nJr^ •‘f-toni .er+ir^ ^ 

Sr-ssSS^ll^^L-'a 

^ ^ > 1 ^ <iQ}y 



BLAIR THOMAS L GILMER 671 

tnculated in St Louis Such seems to have been the exigencies of self-education 
m the early days of the Middle West 

He accepted the appointments of oral surgeon to St Alary’s Hospital and of 
lecturer m microscopy and histology m the Qmnc}’’ College of Aledicme, rrhich 
he held until he moved to Chicago in 18S9 WTiile m Quincy he became closely 
acquamted ivith the elder Black who was then engaged in constructing a major 
section of the foundation of modem operative dentistrjq which association and 
fnendship contmued until Dr Black’s death 

In i8go, he called the meeting that organized the Northwestern Umversit}’" 
Dental School, which has become one of the largest and most outstandmg dental 
institutions of the world, and in which he contmued as the active chief of the oral 
surgery chmc for 40 years The teachmg of the pnnaples of surgery to the dental 
students was his paramount interest, and they responded by carrjnng his message 
far and wide 

Dentistr}' owes Dr G ilm er a very great debt of which it is fully conscious and 
IS proud to acknowledge, but he v. as essentially a surgeon teachmg surgery His 
studies were along surgical hnes and his concepts were surgical In the medical 
school he had been under such masters as Hodgen, Johnson, and Gregor}’-, and 
later he associated with the outstandmg medical men of his commumt}'- He prac- 
ticed oral surger}-- as a broad, complete speaalty, and the water beheves that he 
has, by his obser\'atioiis, deductions, and constmctive teachings, contnbuted as 
much to its available fund of knowledge as has any one man to any surgical spe- 
cialty His abihty m this hne was widely recognized and his semces sought by 
a large and discnmmatmg chentele and an appreaative circle of confreres 

Possibly his chief personal charactenstic was an uncompromismg honesty of 
purpose, of word, and of deed, coupled with the habit of mdustry, simphaty of 
thought, and extreme modesty It is due partially to his modesty that his wntmgs 
contmued to appear almost solely m the dental hterature and that relatively few 
m the medical profession outside of his personal acquamtances realized the extent 
of our mdebtedness to him Dr Gilmer had an extraordmanly keen appreaation 
of the meanmg of mouth pathology, yet on direct mquiry he would discuss it m 
but a diffident fashion and could never be induced to put his complete observa- 
tions mto systematic form 

It was some time m 1909 or 1910 that, m the presence of a national gathermg 
of dental surgeons attendmg his dime, he made, for him, this somewhat startlmg 
statement “I beheve every' man here present is responsible for the death of one 
patient a year by neglecting these dental infections ” WTien asked later if he had 
meant it hteraUy, he explamed that he thought the number was considerably 
more than one death a year for each, but that he did not hke to say so 1\Tiile this 
condusion -was based on chmeal observation, he had at the time accumulated a 
fonmdable array of laboratory evidence of his oivn m along, but to show that the 




EARLY AMERICAN MEDICAL SCHOOLS 


THE LAPORTE UNI\TERSITY SCHOOL OF MEDICINE AND THE 
INDIANA MEDICAL COLLEGE 

H H MARTIN, M D , LaPorte, Indiana 


I N the early summer of 1833 John Barron Niles, 
who had receu ed the degrees of A B and 
AM from Dartmouth College 2 years pre- 
nouslj , and who had also been admitted to prac- 
tice law at the bar of the State of New York, 
left his home m Vermont on horseback, hopmg 
to reach Cmcmnati, Ohio, and there make his 
future home. 

Upon his arrival at Dayton, Ohio, over the Old 
Nabonal Trail, he was informed that an extensive 
and severe epidemic of cholera was ragmg m 
Cmcmnati. For this reason he changed his plans 
and deaded to proceed to Chicago, then havmg 
the reputation of bemg a rapidly growmg com- 
mercial center 

In due time he passed through the httle village 
of LaPorte, m the State of Indiana, approxi- 
nmtely 60 miles east of Chicago The fiist settlers 
of LaPorte, consistmg of the five Andrew brothers 
and their assoaates, had amved with their fami- 
lies the year before, and were makmg rapid prog- 
ross toward developmg an mteUectual center m 
a natural settmg of beautiful lakes and fertile 
praine lands 

TlTien J B Niles amved at Chicago, he did not 
find the environment m keeji- 
mg with his ideals He there- 
fore decided to return to 
LaPorte, where the surround- 
ings were more to his likin g 
In a short time he became 
recognized as one of the leaders 
of the legal profession of the 
State A man of lofty ideals 
and far reaching vision, Mr 
Niles m the year 1836 dehvered 
a Fourth of July oration which 
he closed wath the words 

"This great vaDey, now spaxsdy 
populated, will soon abound with 
all the means ol national enjoyment, 
will be studded with institudons o{ 
learning and temples to the living 
God, and will be the fairest land the 
sun shall ei er visit in his course.” 


Even at this early date Mr Niles and his 
assoaates were discussing the possibility of found- 
ing an institution of higher education In the 
year 1840, only 8 years after the first settler had 
amved, there was granted by the legislature then 
m session a charter drawn by WiUiam Andrew, 
authorizing the establishment of the LaPorte 
University, to consist of a hterary, a medical, 
and a law departmenL 

A meetmg of the organizers of the Medical 
Department of this Umversity was held sometime 
m 1841 m the Methodist Church at LaPorte, and 
those present are named as Hon J B Ndes, Dr 
J P Andrew, Dr G A Rose, Dr Franklin Hunt, 
and Dr Daniel Meeker To Mr Niles must be 
given credit for havmg had the inspiration, the 
foresight, education, and determmation to found 
this mstitution Durmg the years of its existence 
It IS known he gave more than one-third of his 
tune to Its welfare 

Lectures were first dehvered m February, 1842 
The men who were named as organizers of the 
college also constituted the first faculty Unfor- 
tunately, for 2 years there is no authentic record 
obtamable as to the activities or progress of this 
University 

In the year 1845, John B 
Niles states m an address de- 
livered by him that “durmg 
the penod of 5 years smce the 
organization of this mstitu- 
tion, Its success and progress 
have been highly gratifymg to 
Its friends and have e.xceeded 
then most sangume anticipa- 
tions ” 

This sesaon of 1845-1846 
boasted a class of sixty Some- 
time durmg this year, the exact 
date not known, the name of 
the LaPorte Umversity School 
of Medicme was changed to 
Indiana Medical College. In 
the year 1847, the graduatmg 
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SURGER\ GTOECOLOGY AND OBSTETRICS 


Idco Ttj Dot nrr be produced to e x cer p t froo: e cond/cHin hacd pd oo whkli 
told ol X •ooUza>Tr xdvttbf b£i king that locuUtlcicu mold not one Ms mxlxdf 
but that bis mxjestj ibouM have bla teeth rejDored. 

His galDS vas cbaracterixed bjr ao abOItj to adapt flngde piocedam to Ms 
immediate needs his plana vere direct and he ma fntcJennt ol extraTtgance la 
dazra or method By combining right prindplea into a feir afanpie deticea he 
changed the treatment of JawfnctnrealrofflbapbaArdtoexactitDde. HepoMted 
out that the dlspUcemcnt which ao commopJy rtsdeted nadesa the remaining hai/ 
of a fOTgically motHatcd mandibla could be pr erented by temporarily wiring it to 
occhuioQ with the npper teeth. AMo be early made a plea fox coaaemtkmm the 
treatment of certain Jaw neoplaazna that had commonly called for tbeae afppUng 
amputationa. Trench mouth that '’bug-bemr” of the late wv was no problem to 
his atttdeota who recognized It as GDmer’a glnglntis and knew Jost bow to care 
for it and bis atedenta were not afraid to make an ertemxJ indsHO for an ahaceas 
ol dental origin. Bach in the eighties we find In Ms writings be was orging 
the dentist to asaodate the microscope with hit practice He has done much to 
etnddate the pathology of chronic peiidentai infeclioas and his practica of gum 
or of root ampotadon lor their cnoaervadve treatment was Jnst plain good sax 

He had a host of lotlsg friends and be loved his Irienda. Nothing gave Mm 
greater pahi than to find that anyone bad fallen short aJ his estimate. Hb thrift 
did benor to hb Scotch azkcestors. but he was gtoeroos, good company and a real 
sport. He was an accompliahed yaAtman was the nretedre owner ol three 
£tat motor crubert, which he hlmaelf navigated, and which fox years were famHIar 
to the bahltnes of Inke Michigan and l.ake Huron He was maxie a vicC'Canuno- 
dore of the Chicago Yacht Qnb but gave up yachting a onmber ol yean ago, 
ostensibly because of the expense, but it b more Hkejy that the newly developed 
automobile to him because of Its greater speed and wider range. ^^160 

put So years of age, he sdU tttade bng solo motor trips, such as to Aiiaooa and 
return. 

Besides dental locietlea, be was a member ol the Amerkan Medkal Assoda 
tiotv, a fellow and a one time member of the Board of Goremois of the Ameifcan 
Collego of burgcoos a founder and a president of the Institute ol Medicine of 
Chicago and, in addition to other scknlllic orga n ba ti o n i, was a mem ber of the 
CHca^j Pathological Sodety 

Dr canter’s roemoment Is not a shaft of cotaplcnoiii pciaonahty but rather a 
•wide field that has been fertHIaed to fnaeased Irultion by Ms cadeavota. 

Dr b survived by a dan^ter Urv VlrginU Gilmer Ames, al» by 

two grandsons, Frank and Lewis Gflitwr ViiaaiT Bjaii. 
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he resided m Nebraska, later serving with distmc- 
Uon witb the Union troops during the Civil War 
^\'iiharD Andrew, who drew up the charter of 
the LaPorte Umv'ersity, organized the Law De- 
partment and was one of its instructors during 
the time of its existence. He later became judge 
of the LaPorte and St Joseph County Circuit 
Court His later jears until retirement were 
occupied verj largely as a mmister of the gospel 
Dr Zma Pitcher, who is now recognized as 
practically the father of the Medical Department 
of the Umversity of Michigan, was a great fnend 
of Hon John B Niles, and was often a guest at 
1 ^ home m LaPorte In 1847, Dr Pitcher, at 
the sohatation of Air Niles, senousl} considered 
acceptmg a chair m the Indiana Medical College 
The operations performed m the medical school 
during lie years of its existence were a credit to 
any school of that period Among the operations 
appearing as news items m the LaPorte County 
H /iig of that time we find the foUowmg menboned 
and some discussed m detail Removal of an ova- 
rian tumor weighmg forty and one-half pounds. 
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Admission card used b> John B Kiles. 


operations for congemtal and senile cataracts, re- 
moval of the lower jaw of a boy of 17 years for 
osteosarcoma, the operation on a 9 >ear old child 
for ankylosis of the jaw, which operation was 
successful, the removal of a large portion of the 
tibia of a boy of 19 years as a result of osteo- 
myelitis, as well as an operation for the removal 
of a portion of the dorsal vertebra 
Some of the patients were brought to the col- 
lege from distances of over one hundred miles 
That Dr Meeker had more than a local reputa- 
tion as a surgeon is mdicated bj' the fact that he 
was called to the then far distant state of Iowa to 
removm a large tumor The operation was successful 
and the patient, a woman, hved for several years 
In 1832, there came to LaPorte on horseback 
with other members of her family a htUe girl of 
three, Catherme Andrew Later she became the 
wife of her cousm George Andrew, one of the 
graduates and later professors of the Indiana 
Medical College In the year 1847, after readmg 
an account of the demonstration of the adminis- 
tration of ether m the Alassachusetts General 
Hospital the prevnous 3'ear, Dr George Andrew 
took a picture of the mask used to a local tm- 
smith, who reproduced one of hke design YTien 
his wife was givung birth to their first child. Dr 
Andrew administered ether to rehevm the pam 
There is little doubt that this is the first mstance 
m which ether was used for this particular purpose 
Considenng the time, location, and transporta- 
tion fadhties, the LaPorte Umversity^ and the 
Indiana Medical College should be given a much 
more promment place m the history of medicme 
of the Middle West than they now occupy' 
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I N avery bnef way, manj of the salient points and 
much of the literature on the problem of “Chrome 
Mj ocardibs” IS presen ted by Sutton andLueth in 
their book' recentlj published The authors use the 
term chrome myocarditis synonymously with ar- 
tenosderosis of the hearL Their discussion is di- 
nded mto symptomologj , anatomy, pathology, 
physiology , pharmacology', and treatmenL The 
symptoms of fatigue and extrasystolcs are em- 
phasized The authors’ experimental observations 
showed that narrowmg the lumen of the coronary 
artenes produced pam m the dog which varied in 
intensity with the degree of obstruction and the 
size of the vessel Removal of the stellate ganghon 
completely abolished pam while the cutting of the 
lagi had no effect. Muscle destruction produced 
no pam The nerve supply to the heart is well dis- 
cussed. The pharmacology of the i anous coronarv 
dilators is discussed and the mcrease of coronary 
circulation of 42 to 47 per cent by the purme bases 
IS renewed The rile of diastohc blood pressure 
and coronary blood flow is discussed A caution is 
voiced on the dangers of lowermg the blood pres- 
SUK. Emphasis is placed on full therapeutic doses 
of morphme, digitalis, and theobromme in the 
management of chrome myocarditis 

M HEEBEar Baeker. 


JUTTING modestly has prefaced his book’ with 
the foUowmg quotation from Montaigne “I 
have gathered a bouquet of other people's flowers 
and only the thread that holds them together is my' 
own ’’ But to Cutting goes the high credit of se- 
lecting only the finest flowers and arrangmg them 
m the most attractive manner The reviewer con- 
siders this book to be a contribution of utmost 
importance, a most scholarly and judiaous pres- 
entation of the best thought on perhaps the most 
important phase of surgery Matas, in his stimulat- 
ing foreword, says, “there is no better test of good 
surgical general^p than that afforded by the con- 
duct of the attendmg surgeon m the presence of an 
unexpected and menaemg postoperabve comphea- 
bon ” Cuttmg not only gives detaDed gmdance in 
postoperabve treatment and compbeabons but also 
in pre-operative preparabon and the eshmabon of 
surgical risks 

’ Dciases or THE COEOIAEV Amemes (ilTOCAEDIEn) Br Don C. 
Sutl^ MS, MJ>, »nd H»rold LdcUi, PhJl., MJl St. Lotus Hie 
C, V Mosby Company, 1933 

*Hoiaz» * SuiciCAL MojrocxAPEa. Puscipijes or Pix-QmATtvx. 

^^PosTOpntATTVi TxEATia^ By Reginald Alaoj Cottmr. M 

Foreword by Rudolph MaUa. B* 

Hoebw^ Inc^ 193* 


The volume is rich m good things but especial 
credit should be accorded to the chapters on blood 
transfusion, water balance, and disturbances of acid- 
base eqmbbnum Dilatabon of the stomach, urmary 
disturbances, abdominal distenbon, and postopera- 
bve pulmonary complicabons are fuUy considered 
Special chapters are dev'oted to the pre-operabve 
and postoperabve care of diabebcs, gall-bladder 
cases, to-ac goiter pabents, gastric cases, mtestinal 
obstruebon, bums, etc The references are nu- 
merous, valuable, and up-to-date 

Every surgeon may read this book with profit 
but It will be of espeaal value to mtemes and 
residents Feidesick Cheistophee 


I N a short treabse? Dr Frfihwald describes his 
methods of performing cosmebc operahons on 
the nose and ear and for the removal of wnnkles 
and folds from the face There are So pages of text 
and 88 dlustrabons The author states that the 
book was written because it might be of value m 
helping to refresh the memory of those doctors who 
have done pracbcal work with him. The author 
stresses the point that it is impossible to acquire a 
knowledge of plasbc surgery from this book, be- 
cause, as in the whole field of surgery, book work 
alone is insuffiaent However, he hopes that all 
expectabons m the scientific study of plasbc surgery 
will be fulfilled Plasbc surgery is said to be a new 
saence dating from 1856 No photographs of 
pabents are shown because they are of no par- 
bcular use to the reader, and because, after opera- 
bon, pictures may be erroneous Anatomy occupies 
one page vnth one side illustrabon of the nasal 
cartilages 

Preparabon for plasbc operabons mcludes care 
of the area and the suggesbon that the pabent 
bring two photos of himself for tr immin g and com- 
parison. No menbon is made of pre-operabv e casts 
or patterns 

For bony humps the rasp is used, for saddle nose, 
ivory implants are recommended The operabon is 
said to be very difficult, and one to three operabons 
may be necessary A paraffin mjeebon syringe is 
shown but the method is not recommended 

Operabons on the carblagmous nose are said to 
be easy and are always done imder local anjesthesia 
Here second operabons are even more apt to be 
necessary 


.wAivtS aciCEET or the Nose Eax, act Face, Br 
Oto&ry Morcr ILB, B 
uiO(I<cnd.) Vlcma fflulm ilaudrfch 1931 


\’ictor Frilh 
^ (Adelaide) 
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THF lAIPORTANCE OF THE TRAINED RADIOLOGIST IN EVERY 
CANCER aJNlC 
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jcun C. BUMW*- 
Baltfamc. 
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fafl to find specific advice, and be forced to 
consult speaal monographs Our present state of 
knowledge upon the subject of radiotherapj renders 
a permanent statement on these matters exceedinglj 
drEcult, and the author has perhaps wisel> adhered 
to the prmaples of treatment and relegated to spe- 
aal treatises the stdl controversial field of specific 
surgical and radiotherapeutic indications 
In an opening chscussion of precancerous lesions 
the author soundly defends the use of the term 
“precancerous” by correcting the impression that 
a progressii e sequence of e\ ents is mevitable and 
pomtmg out that the term simply mdicates a con- 
dition which ma\ be assoaated with the develop- 
ment of cancer 

In an otherwise completely up-to-date chapter 
upon cancer of the oral cavitj the author states 
that the Ijmpho-epithehomata of the oropharymt 
are treated by irradiation with local success but 
without prev'entmg the eventual fatal outcome 
Recent developments require a qualification of this 
statement. Possibly when this was written the re- 
sults of Coutard and of Berven had not been pub- 
hshed reportmg a small but defimte percentage of 
5 1 ear cures of these lesions treated bj an improved 
tKhnique of roentgen radiation and distance radium 
therapy 

The chapter on cancer of the mammarj gland 
contains much useful information However, the 
statement that chrome mastitis is frequently asso- 
ciated with cancer will add to the existing confusion 
ufwn this controversy On thus pomt the author is 
subject to the cntiasm of retammg a too well 
established term to designate a group of conditions 
to^y unrelated, some mnocent and physiological 
and certainly unrelated to cancer, others serious and 
pathological and certainly related to cancer With 
me position that an intimate relation exists between 
hyperplastic, cystic, and papillomatous states and 
cancer of the breast, the author wiO find almost 
umversal accord With the suggestion that a chronic 
iMammation is a predecessor to cancer of the 
u^^st he may find less general agreement. 

A detailed and comprehensive discussion of the 
nucroscopical cellular patho'ogy, modes of exten- 
sion and metastasis, clinical mamfestations, prog- 
noses, and treatment of breast cancer follow and 
complete this important chapter, which concludes 
with a well chosen bibhography 

The chapters on cancer of the gastro-mtestinal 
tract and uterus are complete, comprehensive, and 
well illustrated The high power photomicrographs 
are well selected, unusually clear, and effectively 
reproduced 

In a single volume upon the entire subject of 
^ncer the reader can neither hope nor expect to 
find a histoncally complete and comprehensn e sur- 
vey of all phases of neoplasms For such details he 
must consult the speaal monographs Indeed it is 
in the wise selection of the most imjjortant and 
practical data to the exclusion of the less significant 
details that the author has displayed sound judg- 


ment For a general survey of the essential etio- 
logical, pathological, and chrucal manifestations of 
cancer affecting v'anous organs the physician will 
find in this volume a useful treatise The author is 
to be congratulated upion the results of his eflforts 

Max CuTtEK. 

T he small volume on Puerperal lufechon^ fulfills 
the purpose of the author in that the student 
will receive a complete vaew of the subject, the 
practitioner will be dehghted with the practical and 
conase presentation, and the speaahst will be m- 
terested in a review of our knowledge of and the 
author’s views upon puerperal infection 

The arrangement of the chapters is orderly, be- 
ginning with a short history, then etiology, pathol- 
ogy* symptomatology , diagnosis, prognosis, and 
treatment There is also a short chapter on breast 
infections dimng lactation In order to present an 
uruntemipted exposition, Goodall avoids all refer- 
ences m the text but lists them at the end of the 
book His views are based on “twenty-eight years 
of chmeal experience and enquiry ” At times these 
views are expressed with conviction, without experi- 
mental proof which may or may not substantiate 
them 

The bactenology of the usual infections is de- 
scribed but that of the senous ones which occasion- 
ally occur, as Baallus diphtheria. Bacillus welchu, 
and various mixed infections is lacking 
The importance of immunity and predisposition 
IS well stressed An exposition on the reticulo- 
endothelial system should not have been left out of 
this chapter, especially since Goodall presents 
puerperal infection as a general and not a local 
mfeebon 

The pathology follows m a logical classification 
of the lesions produced, dependent on the mode of 
extension 

In the symptomatology , Goodall sets the follow- 
ing standard for morbidity any case that has a 
temperature of 99 degrees, or more, for 3 consecu- 
tive days, exclusive of the first 24 hours postpartum, 
IS a morbid case This pomt is debatable and can 
hardly be discussed m a brief review He also 
states that So pier cent of the cases of puerperal 
infection are symptom-free Later evudence of this 
IS endocematis m 60 to 70 per cent of postpartum 
patients The usual chmeal pictures are presented 
and the symptoms are correlated with the pathology 
It IS, mdeed, with deep reverence that the young 
man bows to the old chmaan when he makes a 
prognosis m a pueiperal infection on the faaes, 
pulse rate, and temperature He also considers such 
determinmg findings as a haemorrhagic state, bio- 
chenucal tests, and blood cultures 

The chapter on treatment is very mteresting and 
is very expressive of certam comhtions present m 
the profession For instance “most of the misad- 

•PcERPDtu. Ivncnov Bj Tima Rob«t Goodin O B E, B-V. 
MJj,, C^I D Sc. Toronto Canadt ilnrray Pnntmz Co_ Lld_ 
ipji 



678 


SURGERY GYKECOLOOY AKD OBSTETRICS 


tUdocticm Ib ibe «c ol pocsiiKaca e{ tlw eu b 
dbcoacd 1 b X} pAfcL TlwUU i>p*taiu«|;lTento 
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JaXOI mUETT Baowv 
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V uem / O'CoiMH. 
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In aotM retpeeti. New word* bare be« addad. 
mariT cf tb*tn iwdkal, many botankaL A new 
U tbe proa and* don, wUcb b d e ta llfd aod 
l«|tby aid accwmtt for mort ol lb* P*^ by 
irtidi tb* book hat bean e ala iye d The rajoe cf 
tUi to tbe AoMcku reader rnalni doobtfoL In 
tiw dadaltJon* t b emedrea few diaa^w are amarenl. 

Kune aert lackin*tn deam** aod ei*a 
* J Damn Wouaca- 



keartrakxmfcf pbyAihnfcilcpadltfao»t»iah3Bg 
D&mbcr asder patbdb(ica] cooditkm, fadtdbw 
ancstbeda and operxtlrt procediuw. orjulc and 
foactloDal heart dlaeaae. Tb* modlet *(n caad* 
with an tnatnunent known as tbt canSotad^weter 
wbkb b farfeaed to tbe cheat wall with two da 
trodca ova tb* preconfima. Tb* record b toa- 
>cribed oa a moriac p*^ tape. 

£tncti«* wm mad* dnriaf waklas ud deeplai 
boon xmdcT a raiieft of pkydofo^ol ttat**, ia- 
doiBaf tnsestlon of food, pknlcsl tnrd**, aamsl 
aetbrity emotioeal asd menol stnw. Tbt Wart 
nt* was *1*0 ttadlcd oe a aeries of ]:«tbcrt* aads 
dlfltmt anastbetica and dpTtn£ operadT* pr^ 
oedom. A xtlstirdy mall snmbrr of patiest* 
war* atodled whb caiifiac (fiaaiKWi Bated tar car 
diac latnfiifitBcy ralmlar mseaae, myoatrdLdi, 
Grave 1 iSfaue, neoiticanlc dnos taebyardSt, aa- 
rlcaW flbrlQatkia, and heart Uodr. 

The metbodi and cbaractar of leocrdt oa tb* 
pbysfcJt^ijl varfadm of tb* pobe are airmtdy 
dim The ma* arcfle* to tb* *aw*tWtfc aad 
opmdrv ftaiBe*. Tw *t« 5 a mad* on ctnfiac 
diaeaao war* Inmffidrat to nnabar to wasanl any 
acosat* ceodcotoas. 

Tbb book tapttaenca a vstt amoont of «vk oa 
besTt CUB. CTOttoi the pkyatotoifcsl Balii- It b 
q atstkmUa U tb* amrty aid tb* tbso t a yiab d 
b tbl* was vnrtby cd tb* lafomuloB aecved. 

c.au*n. 

T/ARIED and pecnltor diSailtkt pmisptly beeet 
’ tb* aartbor vio attcacts to prawnt tW c ga ple i 
and cnsxWte nb)*cl of onntan cancer to tb* coo* 

frTitrm trA fom of * T fJtTTna T Tma ■epKiatS 

moaotnpi^ apoo ^wdaJ pha«e* of cancer are b*- 
cerntof mor* aad more pepolar la Stoat's work, 
bowrrtr ih* antbor ha* weewded tdndrtbfy to 
cvemman* many of time dflEcnttk*. 

An acenrata presentadoo of tbs rftnVaJ pfctni* 
of no ^Jj w ni by can Intlfflataiy tomSlar wttb th* 
•mflcal paibofewy of tmaews coostUnta* pebap* 
Uh ninst rmioabw phase of tfai* work. For lack of 
apace tbe author piirpoaely bu otnlCted bbtodcaj 
wg v a ys and toatout baa flflrf td* Bmtted p« ^_wftk 
mock pnctJcal and nsefol patboloflcal a^dtofcal 
datL 

Tbe airascemest of the book b attactita, and 
tbs desmiptkon cd aeofiatm* scccrdtof to ssatow- 
cal dto prove to b* a jraetical coarrmilesca. 

Tbrowybowt lotae p*(e* tbs readar detacts the broad 

fcimwleilas and erpewfaiace cf tba awtWr whh tb* 
patbxdo^cnl and HUV-tt naudfaatukma cf nacpIaAlc 
eflstn** 

If tbe* b any fault to ba ioond with tbo weak, 
ft b OB tb* hsportaot *Qb)ect ol tavattoast. Upon 
tbe ever proent qoestkn of tbe ebofe* b*twea 
ndiatioQ a^ agfax y their dafla aad cot o b fawi 
todkntton* »ad contn 4 i)dicatlo(^ tb* reader wEl 
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TT IS well known that protrusion of both 
I eyeballs occurs in tumors and inflam- 
A matorj^ processes m the orbital ca\oties, 
in exophthdiruc goiter, and m mcrease of 
intracranial pressure due to chrome hydro- 
cephalus, neoplastic inflammator}' or vascular 
lesions withm the cramal caviU', and in a 
number of other pathological conditions 

Umlaieral exophthalmos occurs m new- 
growths and inflammatory processes m one 
orbit, m paralyses of the ocular muscles of one 
side, and m affections of the large intracramal 
blood vesseE — mcludmg artenal and arteno- 
venous angiomata, thrombosis of the cavern- 
ous smus, and aneunsmal commumcations be- 
tween the mtemal carotid arterj^ and the 
cavernous smus (pulsatmg exophthalmos) 

In this report we shall hrmt ourselves to the 
consideration of a senes of cases m which a 
umlaieral exophthalmos was caused by a new- 
growth within the cramal cavity, and m which 
for a long penod, the protrusion of the eyeball 
i\as the outstandmg or the only disturbance 

LITERATUBE 

In 1887, Durante published the report of a 
case of menmgeal tumor m the antenor cramal 
fossa, which had caused mental changes, 
unilateral exophthalmos, and loss of the sense 
of smell The cnbnform plate of the ethmoid 
was destroyed on the same side and the roof 
of the orbit was depressed Fue years later. 


E Mueller published the results of a study of 
168 cases of frontal lobe tumor Three of the 
patients had protrusion of the ey eball on the 
side of the lesion, and in a fourth the protru- 
sion was bilateral This author expressed the 
behef that in tumors m the antenor cranial 
fossa the exophthalmos may be the result of 
erosion of bone and extension of the neoplasm 
into the orbital cainty, of paraly^sis of the 
muscles that mo\e the eyeball, or of circu- 
latory disturbances 

Flatau m 1903, contnbuted a very mter- 
esting paper on the connection between 
exophthalmos and intracramal pressure, based 
upon 10 cases collected from the hterature and 
5 that he had personally obsen^ed The pro- 
trusion of the eyeballs was bdateral m 14 of 
the patients although one eyeball was some- 
times more pro min ent than the other In a 
case of tumor of the pons, there was a imi- 
lateral exophthalmos The cases mcluded 
tumors m different parts of the cramal caxity, 
brain abscess, memngitis, and hy'drocephalus, 
and m aU there was an mcrease of mtracramal 
pressure Flatau beheves that the chief factor 
in the production of the exophthalmos was 
mcreased intracramal pressure and mter- 
ference with the return venous flow from the 
orbits According to this author, pressure 
on the dural smuses m any' part of the cramal 
caxnty' may^ result in stagnation of blood m the 
cavernous sinus venous congestion within 
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Tcatim* cf tocky do oot vIm go macli fron tnoo 
In adtioLl tedinJqoe u £rora enoci b ofacMiicnl 
)i)dfmst,“ may b« anjfled to tbOM r tn e d In cor 
geij MttMB!p4lJit oWiffhdo? pnUeat. Ht taiia 
an cxcnOest polbt b tfMf ra^lnal »rmrrAnA 

tkin mtut b« done »bea tbart k any doubt aboot 
tb« rectal are ml na Hop. Alan, be ampbadare tba 
Importance cl airbSuf box labun b tba abaeoca 
of procrm aa a mm roue catat o( tnferttoa. 

HiiXeoertQatlaaa about ipcdfic tberapy *1* 

In axretromt with otbei «orkeca. Here acatn tha 
fanportanca ol aTwt fWwL-»l^ patbo' 

{ofical dlaxnoifa b not nxotlaned aa tba iocbal 
xdda for treatntant In lo^ Id apeaktaa o/ aensn- 
tbrtapj he rtatea that *Xo othett (laaacatfeaa) It 
U ocradocaPy naed Tbo all otba meaaa ban 
failed to ffra ranlta." It b amprbba to (Hnk that 
ndrarict an atlll opactad at tbb Uaw. Tba Ufa 


aarlaa Importaoca ot aeron for fta aad 

dlpbueila b OTcdoobcd, Tbe recent on pui 
aq^ab Mreptococcal airtheoJc icraa bat acC 
Me aeaa rpfmzeallf Tba laporttace at Vacate 
and blood LDtrarenoot thenpy b rerr well a- 
phtrfjtd, i.r Lam. 

|N thb flret Tolitne’ Cadacat bat |lra at aa 
* axcaOant aiTxIcaJ aaatoeiy of t^ tipper extrem- 
ity Tba raHotM Indbcma and tba mccu rf re ibpi 
la tbe dbaccHooa tanritr to aipcw aOof tbabn- 
portant ma c tm e a are carefdr detcrlbad ia tha 
taxt and bcantlfany desictad br odftQal nhitta- 
tkea. Tba iectfctt daannx Tlt£ Lha Inctrinaa br 
band lafectbea prodtaNy cottfd ba taUrfcd and 
batter Hhstreted. T en a m 

•JSJrtTr “ 
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teaeapacofia 
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TUreniid Amxnl S^n Ebt fa hUafi^Tm^ 
mt, UK^^aad r itj*- Wni b aha v . Abbarv AwVre 
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This surv'ey of the bterature shoi\ s that all 
of the authors agree that an increase of intra- 
cranial pressure may produce exophthalmos, 
which may be umlateral or bilateral We sus- 
pect that m man} of the patients m whom a 
pronunence of only one eyeball w as beheved to 
be the result of a general increase of intra- 
cranial pressure, careful exophthalmometnc 
measurements might ha\e shown that there 
was also some protrusion of the other globe 
In our senes of brain tumors, shght bilateral 
wophthalmos was not ver}- rare, espeaally if 
for a long penod there had been a dilatation 
of the third as weU as of the lateral ventncles 
hhght protrusion of one or of both e}ebaUs 
would probably be a frequent finding if meas- 
were made as a routine 
The wnters who discuss the subject of etiol- 
og}' beheve that when the intracranial disease 
flas not directly mvaded the orbital ca\aty, 
venous stasis is an important factor in the 
production of exophthalmos, and that, in in- 
^^al tumors, the neoplasm ma} make 
pressure upion the cavernous smus or 
upon the ophthalmic vem with a resultmg 
enoi^ stasis and increased prommence of one 
r both eyeballs Most wnters also state that 
m mtracramal expanding lesions, some degree 

Purab’^is of the 
^ar musdes as the result of mterference 

Si; As is neU known, 

the eyeball is to some extent held in position 

oLm,P muscles, while the two 

^ '^“opposed, rotate the eye- 
the ^ Therefore, if some of 

otLrSJ?'' affected, the action of 

ev^r wi^ Itmustberare.how- 

T,p„ ’ ^ ° ^ pressure upon them or their 

that 

some muscles are paralyzed and others not. 

the ^ ^ disturbance of 

sympathetic nerve supplv to the eyebaU 

S s.gmS<i„e= ,s! 2 yet 

mdendM I, .s yell know. ,ha, > ^ 2 ^ 01 
^e cemcal s}mipathetic or removal of the 

u ^^^hate ganghon 

W enophthahnos, but it does not fol- 

duTp ^ these structures wiU pro- 

duce the opposite condition, i e , incre£ed 
prommence of the eyeball increased 



Fig I Case r Appearance of the patient before 
operation and after operation 


From our own expenences it is probable 
that distinctly undateral exophthalmos m tu- 
mors within the cranial caxnty, is most often 
produced by direct encroachment of a neo- 
plasm or bone disease upon the contents of 
the orbital cavity or pressure transmitted to 
the orbit through the superior orbital fissure 
It may be that direct pressure upon the large 
vessels through which the \ enous blood from 
the orbit and the eyeball is earned is a con- 
tnbuting factor 


THE FREQUENCY OF UNILATERAL EXOPHTHAL- 
MOS IN A SERIES OF INTRACRANLAL TUMORS 

In our senes of 807 cases of \ enfied intra- 
cranial neoplasm (up to December i 1931I 
marked protrusion of one e} eball occurred in 
15 patients, or in i 9 per cent 

Id 139 patients of this senes the new- 
growth was situated on one or on both sides 
of the antenor cramal fossa or in the antenor 
part of the middle fossa, and among these 
unilateral exophthalmos occurred m 15, or m 
108 per cent Sixl} -one of the 139 patients 
had memngiomata and m 10 of these there 
was a protrusion of one eyeball (16 per cent) 
As there were 10 memngeal tumors among the 
15 cases of growths with unilateral exophthal- 
mos, the madence, m this respect, was 66 
per cent 

The memngiomata (and the cramal h\'per- 
ostoses which occur in these growths) are a 
frequent cause of protrusion of one e}eball 
ohght pronunence of bolJi e} eballs was noted 
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the orbital c*vity and ciophtbalraoi. A dia- 
turfaajtce of the ayiBMthetk control of the 
blood vc*eia u a rcKilt of the bcreajed pre»- 
fure may al» plar a rdic Unverrichl at 
tempted to dctcnnine irhcther !a tH* re^Kct 
the autonomic oervooj ayatem «aa of Im- 
portance, but be failed to produce exophthaJ 
mo* by faradlc atimalation of the cervical 
lyrcpatbetfe. 

Roaenblath atudled the prcviootly reported 
cue* of protnukici of the eycballa aecoodary 
to Intracranial tumon, and deacHbed a caae 
of ghoma of one frontal lobe Ln whldi bHateral 
czD^thalmos occurred, and in which at the 
aut^y the orbftal cavldea were found to be 
free of tttmor tiwue. He bdlevea with Flatau 
that itipnatloo of blood (and veooo* con 
(cttlon) u a freqaeot caaae ^ the proptoab. 

In hia textbo^ on tomon of the oemma 
lyvtem Bruu aute* that growths in the 
middle cranial fom mayerter^ Into the orbit 
through the saperfor ofHtal fissure with, 
aoooer or later acophthalmos and ophtkal 
iDoplegU. la tgio^ U^jeohorg tooh up the 
itodv of the cubject, coOected n case* from 
the uten tore, axtd reported 8 caaei of hla own 
Iq < of hi* caaea, the protnaon was bdaieral 
and In j unilateral la hfrlrocephaiui due to 
tumor the exophthalmos ti apt to be bflatend. 
■nH In unOatenl growths, only one eyeball 
may be affected In his own padenls uol 
lateral ocular protrusion o ccu rrt d Ln a patient 
with a third vcntrWc tumor In one with a 
growth in the middle cranial fossa, and In a 
third after operation, in a case of a growth In 
the brain stem and the cerebellar hemispheres. 
Wdseaburg believes that interfeieoce with 
the venoQs flow through the cavernous nnus 
elthsr dhwtJy by the preasure of a ueonlaam 
or indirectly as the rwuh of a high degree 
of Intracranial pressure Is a freqomi cause 
of Intieasfaig prominence of one ot both eye 
baDs. . 

Cwhing In a paper on the cranul hyper 
osttwa pcoouetd by meningeal growths, refm 
to one case of ^ ^ middle (osaa 

In which protrusion of the eyeball of the same 
nds had existed for lo years, and statm that In 

mort of the loesfatej erawth, m tU, itn. 
tlcro mth •« u«)cf.te<iT>FI>etoa<»u, there U 
„ eMpitlreliBM on the i»ree *ie. 


In a report upon the orbfto-ethmoidil osteo- 
mata haidng Intracramal compOcatixis, Cush 
ing (4) described 3 cases In whkh nnllslcn] 
exophthalmos occurred This paper was sooo 
foliowed by one by Benedict, In which 3 
similar case* were described Five cases of 
unffateral exophthalmos were rep ort e d by 
Hocser i of which was due to Intramidsl 
tumor t to avanoGs sfaos throniboifs, s 
third due to artenovenous aneurism of the 
Internal carotid artery and the cavemous 
sloas and 3 dot to within the crhlL 

Three causes of protrnsloo of one eyebaD axe 
mentloiMd leslonj within tbe orblul carlt) 
stagnation In the orbital vdos and paralymf 
of the orbital nraades. JIcLaoiln In a paper 
on unilateral exophthalnua, states that s 
variety of cranial and Intracranial leswas may 
produce the conditioa and bo rtfeti eipeciaDy 
to hydrocephalus and to oxycephaly 

In PuRsepp s monograph oa tumon ol the 
brain 3 cases of protrosioD of tbe eyeball are 
toentioaed In i of 16 patleoU with froetaJ 
lobe txuDon there was unilateral aschOul- 
moa, and Ln this case the growth had perfo- 
rated the roof of the orbit a^ bad InvaiM the 
orbital cavirt Among 6 cases of tnuors of 
tbe temporal lobe there was protroske of the 
eyebaD on the aame dde as the neoplasm la i 
{Mtient 

In the monograph of Cushing and BalW on 
tutDors arising from the bkod ve s s els < i the 
brain, there are clinKal records of » paliejrts 
In whom rmiliteral exophthahnoa was ob- 
served and of a others In whom there was a 
bOaieraJ protrusion of tbe eycbaHi. In the 
latter the cvebalJ on the side of the Intra 
cianlai lesion was the more promlaeDt of the 
two These 4 cases occuTred imoog 13 cases 
of sopratentxjTlal venous and artaScvTOOiu 
angiomata 

The latest report on the subject 0/ ein^Jb- 
thalnto* complicating intraaanlaJ leiloos was 
found In a paper byKxrwland on tbe so called 
Christian lyrudrcmie In 15 cases of this dis- 
ease In wfai^ exophthalmos was observed, the 
piotruBon 0/ tiv eyeballs was bolatoal in >0 
and unflateial In 5 patients. In all, the pro- 
tjUBOO of one or both cyebaHs was doe to 
extenifoa of tbe disease from tbe cranial Into 
the orbital cavity 
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and in orbito-ethmoidal osteomata There is 
no reason why protrusion of an e} eball may 
not occur in other U'pes of intracranial new- 
growth It is certainl}' not so verj' rare in 
metastatic disease of the bones of the skull 
with intracramal comphcations and in arterial 
and arteriovenous angiomata In the mal- 
formations of the cerebral blood vessels, hou - 
mer, the exophthalmos is usually bdateral, 
although one ej ebaU may be more prominent 
than the other 

the situation of the lesion which 

PRODUCES THE EXOPHTHALMOS 

The protrusion of the eyeball v as on the left 
side in 9, and on the right side in 6 of the 15 
^tients Eight were females, and 7 were males 
The lesion was on the left side in 7 of the S 
females, and on the nght side in 5 of the 7 
males This predilection for the left side in fe- 
males, and for the right side in males is of m- 
terest In the hterature, the cases in men of 
jmilateral exophthalmos due to an mtracramal 
™ost often occurred on the nght side 
As has been mentioned m an earher part of 
Uus rejrort, in all of our patients the growths 
antenor or the middle cramal fossa, 
or in both In most of the mstances in the 
Hterature and m all of our cases in which the 
imor was himted to the antenor cranial fossa, 
mere were either marked bony changes or the 
groirth had perforated mto and occupied space 
m he orbital cavity This fact is, of course, 
e^tomderstand A tumor which does not 
extend beyond the limits of the antenor cra- 
mal fossa and which has not eroded or pro- 
auced some other change m the roof or walls 
01 me orbit, or which has not caused a local- 
pressure m the homolateral 
middle fossa, can not cause a dislocation of the 
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orbital contents The veins which dram the 
orbit the muscles which move the eyeballs, 
and the nen'es which innervate the ocular 
muscles he in the middle cranial fossa, and 
the)' would not be in\ oh ed b) a neoplasm in 
the antenor cramal lossa unless it had en- 
croached upon or had caused a localized in- 
crease of pressure in the middle cramal fossa 
Theoretically tumors in and around the 
temporal lobe in the middle cranial fossa may 
make pressure upon the ca^ emous sinus, the 
ophthalmic vein, or upon the nerves which 
pass to the muscles which move the eyeball 
More often howev er, the growths invade the 
orbital cavnty through the supenor orbital fis- 
sure It IS not necessar)' that the neoplasm 
itself shall have extended forward into the 
orbit either bv' erodmg bone or through the 
supenor orbital fissure — the h)-perostosis on 
the floor of the skull associated with a menm- 
gioma may produce the exophthalmos as the 
result of thickemng or enlargement of some 
part of the orbital walls Whether an mcrease 
of pressure in the middle cramal fossa can 
produce sufficient venous stasis within the 
orbit so that the e) eball wall markedly pro- 
trude, IS doubtful As we shall mention m 
another part of this report, such a mechamsm 
could not be demonstrated in am' of our pa- 
tients We are mclined to the mew that the 



• 3 . 

Fig 5 Showing the characteristic structure of an adeno- 

carcinoma in the tumor remo\ed in Case 2 
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TABii 1. — MiAnvx ruQtmsc^ ot m 
LATEEAl. EXcraraAUfO* 

T«Ul nafcrf ct tuun lo; 

TeUloKatcf oftaonloiraKnlkodlonpailktiM m 
TcUl BMmhtt d tKM>afiwfaJiiinfl*t«i]cTniM)i«l— i iS 
Aaocf toj taiaeri, nktral scfiktkakoM uix>m 4 li 
P*T CXOL 

j9 t«jacci Id tla bwi) ar Vsbo, 

hUM osfibtikhaw u:i:*Jml b I per ccK. 

Amq 6t Ib btB^ QC teiyal Mas, 

oSelmJ cxt^ltbibEiai o i.».mJ Tt iJ to i4 per ntt- 
Amf } tnaon mJLitm l oepbihtkiM, then 
wm ■a cflfax toMU, t 64 per ce*t. 
ThapaihcJorial wmxTdfthe t tun v>* dw UW«tap 
UcnjafkeBA w 

OMts-etknidal <a<wm t 

Adcoomciaaaa d aalp ud ikoll, prtmiT < 



Fit L Cm Coo dj dBp befan ud liter Brit r/ptr 

mlleei 

In tl>e dioioJ recordi of a number of onr po 
tienti with IntracnmiiJ growtia bat the tx 
ophthilrao* wm never *o tnaAed ibtt It wi* 
eufly ootf amble, and oev'cr caoted the marked 
defo^ty that vu obaerN'ed In the i s patknu 
of this inriet. ^Ve have not obaerved marked 
oophthalfDos In any caM of frontal or tern 
portl lobe gUoma, of pituitary or bncomeurml 
pooch tumor In Co^ng's moeofrapb oo n 
tultary tumors, there u no flluatratjon or de 
smptionofacaaewfthonlUteralexophthalrooa. 


TTie tftqueDCT wi th whi ch meningeal giomlts 
with lain crania] hvpciost oaei in the antrrnr 

S ttof ileakulhcauseaprotnalcincrfoncere- 
U la so peat that one U apt to thbk coir of 
a iDeninpoina when a i**»e of this Und U ex 

amlfied Asour 15 cases denonstrate. tisflat 
eni exochthahoos and a hour prondiKBce ec 
the skull r«f^r in many (fiflenst types of 
growth, and we have seen both ci n ^ I l tkwj 
aaaodated in primary evdooena of the scalp 
and bone in Pagrt s disease hmdlng the 
duiial cavity b an intracranial epidermoid 
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symptoms Removal of a meningioma and of the 
hi'perostosis Recov en 

M S H 296024 Fannie G 19 \ears of age 



Fig o Case 4 Unilateral eiophthalmos in a patient 
vnth a large meningioma m tlie left frontal and tempora 
regions 


there v\ as no evndence that the neoplasm had 
perforated mto or had invaded the orbital 
cavntv* 

In the following case, the exophthalmos was 
secondarv' to extensive bone disease in the 
antenor and middle cramal fosste on the left 
side 


Case 2 A histon of unilateral exophthalmos 
and frontal sivellmg of r \ ear s duration \t opera- 
tion, Till adencicaTcino'nia vtas pattiaWv remov ed 
X I 7577 Jennie W 50 \ears of age, was ad- 
mitted with the historv that, about i vear before 
a protrusion of the left eve had been nobced and 
had graduallv become more marked, and that a 
swelling m the left frontal region had appeared and 
had slowlv mcreased in size The pabent did not 
suffer from headache and had no other complaints 
The exammabon failed to show anv evidence of 
disturbances neurological in character The pabent 
was ven co-operative, speech was normal, and 
mentallv she was bright and alert There was a 
marked exophthalmos on the left and a bonv swell- 


ing m the left frontal regioi 
left eveball were bmit 
on of the left e\ e .1 


3 movements of 
direcbons, the 
nd the fields of 


Fig io\ r 

ostosis nyper- 
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nt 6 . Cmc j. I'nxn^is theWt Inckti] rt^***} 

tk« liVt CMp^tfakra fai t pttkat vU «■ <xUi»-M&»Uil 


rije of praxur« U trangnltted to Uic orUuJ 
coQtcnU tlirougfa the nrperior orb)u} tonic 
ukI that the cxophthtlmca icsulti Irom the 
effect of this locreue of prescoie apoo the 
contents of the orttL 

Therefore If there tre the sigos of a iia>- 
pUstn {q the antetkir cmvUI fom srith tml 
UlertJ protntsfon of the eyebtQ but If the 
\ ray does not show ihsorptloQ of the roof of 
the orbit or other changes in the botte. It Is 
probahU either that the ocopUsm has cx 
tended backward Into the middle cranial fossa 
or tbit the growth hcs mainly If not entirely 
behind the porrterbr border of the Waser wtng 
of the q)h£Md bone. 

Of ooT 15 cases the tumor lay entjrdy In 
the anterior cranial fottt Is j mtlenta, ai^ lo 
all the roentgefiogrun ihonim that there had 
been some destruetto of the orbital plate and 
extensiOD of the growth in to the orbital cavity 
Two of patJ^ta had orbito-ethoiiidaJ o*- 
teoenata, and in the thud a uecdngeai nuoor 
had both eroded and had cataed a marked 
thKkenlng of the bocy roof of the orblL 


Id the 1 1 remaining piatleQts the tKaplasm 
U) Tnaiol) or entirely tn the middle fcauu 

CLDCCAI, AMD nlAOKOrnC MOm 

'Ihe protrusk« of the eyeball had often been 
Dotked (or a kmx period beiort the patient 
Oise ender Our observatloQ and a Mstory of 
csophthaliDos dating back many ytars (4 to 
10 or more) was twt unusual. In the patients 
la wh o m the ext^thahnoa had existed tor a 
rriathrdy short time — ooc year or leai — other 
disturbances brought the patient to the hos- 
pital. Some of patients were referred to 
us bccaose of the increasing rixe of the nuisl 
byperuatosis, others came because of (fimin- 
isii^ vision, ttiS others on account of bead- 
ache axxi other symptoms of tn mcie a ie of 
iatracrsuia! pressure 

CliidcaDy the cases could be tCrKied into 
the following gioopa 

A Paiieots whose only complaints were 
those itferabie to the chaj^ged poutiOQ ol the 
eyeball and to the deforcolty caused by a era 
oial b y perost c iso or a bony sweffing in the 
frontal regfoa Exceptiog for the proptosb 
and the bony chait» the aaminatua fifled 
to ahow any nenrciogical (hsturbaua. The 
folknriog short dlaical histones art tyjacal of 
this group 

Can 1 6 hitua-v of n&Qaleni ezt^tkalxMS and 
B cranhi tnyercatEsb of 4 yean dursUon- hooatar 
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s\mptoins Remo%-al of a meningioma and of the 
hiTieiostosis Recovery 

if S H 296024 Fannie G 19 >cars of age 
first admitted to hospital on March 13 1925 gase 
a hijtoi> of a swelling in the left frontotemporal 
region with gradual increasing bulging of the left 
ejeball of 4 > ears’ duration The patient did not 
sufier from headache or other sj-raptoms 

Pfajaical examination was entireli negatue ex- 
cept for the local changes in the skull and e\ ebail 
The left frontal and temporal regions were occupied 
b\ a large bonj swelbng and the left e\ eball pro- 
truded downward and outward The exophthabno- 
metnc readmgs were nght e>e 16, left e\e 21, at 
105 degrees The pupils were equal and reacted 
prompUj to bght and accommodation \ ision was 
good m both ejes and the visual fields were com- 
plete The fundi were normal There was sbght 
hrrutapon of all movements of the left ej eball 

The X-rays of the skuU showed that there was a 
tbickenmg of the anterior part of the left panetal 
and of the contiguous part of the left frontal bone 

Dunng the course of several lears the patient 
Has gi\en X-ray treatment and three operations 
were performed Following the remo\ al of the hs-per- 
ostosis and of the intracramal meumgioma there 
Has marked diminution in the protrusion of the 
eveball (Fig i) 

This was a case of a meningioma 

'nth a large hyperostosis which had produced 
no disturbances except the deformity of the 
skull and the protrusion of the eyeball The 
exophthalmos was the result of pressure upon 
the orbital contents of the thickened bone and 



Fig 0 Case 4 Unilateral exophthalmos m a patient 
wnth a large meningioma in the left frontal and tempora 
regions 

there w as no etndence that the neoplasm had 
perforated into or had inv'aded the orbital 
caxuty 

In the foUomng case the exophthalmos was 
secondary' to axtensive bone disease m the 
anterior and middle cramal fossje on the left 
side 

Case 2 \ history of unilateral exophthalmos 

and frontal swelling of i y ear’s duration -tt opera- 
tion, an adenocarcmoma was partially' remoxed 
X I 7577 Jennie \\ , 50 years of age, was ad- 
mitted with the history that, about i year before 
a protrusion of the left ey e had been noticed and 
had gradually become more marked, and that a 
swelling in the left frontal region had appeared and 
had slouly mcreased in size The patient did not 
suffer from headache and had no other complamts 
The examination failed to show any ey'idence of 
disturbances neurological in character The patient 
was yen co-operatiy e, speech was normal, and 
mentally she was bnght and alert There was a 
marked exophthalmos on the left and a bony swell- 
ing in the left frontal region The movements of 
the left eyeball were bmited in aU directions, the 
ynsion of the left eye was 20/20 and the fiel^ of 



F^ioA Case 4- Roentgenogram sbomns the hxper- FigxoB Case 4 Roentgenogram showmg the hyper- 
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bo^ CTCf ir«ra eompktc, ti>e pofOii of ib* t»o 
ven «qaij lo $ix tad bocb mct«d vtQ u> Dfbt 
tod tecnairrwiiLidkw- Tke hiodl were aomtl. 

Tb* Qcimtetrkia tboved thw tbtfe wm a 
pnloecDd lo ch« Wt fneltJ tefbo 

wfakb brgfred thoon tba eotin hft (reettl boot 
Tba f ofOt<nwb ftetl tffnruce tu ibu of a 
tcadve boar deatructtai wttb cba fonoadoe 

•o fimcfantdc tb« hmrwtoaei aaen to tte 
iDofaitteaiata (P^ } toa 4> 

At the ot^itHnc tba byrMratceb wbtcfa had 
taec^d the otoltl ctrltf ww mun e d but iv 
oeopUsffi wu foimd halde ot ibe dm. Tbe paibo- 
cxaMbatiao reretled that tbe boof fh«np 
was <fn to to tdesoctrebioBu vbkb wu probahfr 
dedred Irw a rwett gknd (Fla. 51 Tba paUem 
t e ct w eml utWactoriW iraa tba •Mraihre pre- 
>wtt Hm m ^ttah n n a did not uiijaon She 
i-ecahW tnlutre X ray tberapY Panbo roeetyea 
i^rrrj^ denocBtratad to tdraaca In ib* two* d»- 
mdutUy torotred tbe ftcnr oC tbe 
tksQ OD tb« Wft Mt. Sts mMUht after tba otwradoo. 
tka protraiiM erf tbe aye ™ mtrlod, bot 
tbe ww ttSU int hem ctber jympteiiiu 

m* •) 



Tbo loBoeriDg b a dUncUclstic itotj d « 
bon^r gmvtb wibkii had perfortted ioto tbe 
orWt tod tbe frosul aiimi tod hid prodoced 
« protnuioD of cqte 

Caxx j Ort^ho-rtbmeUtl cattocat caaidBy to* 
ophihtlM tod a ncOtny b tbe bwU) nyiat. 

N i 10096 Rotb JL, 17 ynn U a*, ma 
tabled lai ibe boareu) 00 tecoeat of a bol^c 
b tbe left frootaJ rayloe e/ t yean dgribwi. Tbe 
tweOby had berxeoe prufj o wl rely Eaere proadsetii. 
Otoe rear ayo. the pi HnoJ oo ot tbe left ey* befU 
to be ooticabie and tida haa ObeviM be com e oore 
mttad 

Tbe phyalaJ eaamftjHco wu eatirely Beyitfte 
except for tbe local conditlofi. Speech wu sarwiaL 
Tbe fieU* wen rotopieU od vbiw tsd tbe foadJ 

were DorraiJ Then wu perbaai a Afat fimktdea 

(rf the •yabaJl apon iTue to tb* left. TboWltTebaS 
w«a ■btoormaB]’ cranloeot tad p fXr wde U dowo- 
ward aad outward. Tbere wu a ootkaahb rwcOhiy 
to tbe left frontal reykn ^Ttg. 61. Tbe b.-ny report 
totted la tW left (rtattsl rcylon then b a luv* 
trreyulu cum <rf cabdAcatkia wfah± toratcre* j 7 
^ >3 by ».3«»tl»etm. Tbk ibadow b Irrefaw 
In dentit/ Tbe cwetml portloo b la* Ante tbaa 
tba penpbaral fwrtloo Tbt toperhor orbital plat* 
on tb* left tide tppaaia eWaarr than norcul A 
tmaQ portion of thb nua peoferti into tb« orUtal 
carfty and tb* left frontal tln«* b abo tppaiandy 
UrTohrerf (Flyi. tiirda) 

At tba optfatioo, an orUto-ethmirfcki e at a owto 
«u cstitaly retDOved. 

B In a accood r'xip, the patlenta hod an 
locrcaafnf ezDpbUtalmoa and perhapa a yiilble 
hypcroftoxfi faf a Ion* pofoct, and then bejan 
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Fig 12A. Case 5 Lateral roentgenogram showing 
nyperostosis on the floor of the skull 


Fig 12B Cases Roentgenogram showing the h\per- 
ostosis behind the nght orbit 



^ j from sjTnptoms which led to their 
actassion into the hospital In many of these 
mditnduals, there were, upon examination, no 
neurological or other disturbances except the 
local condition of the ej ebaU One of our pa- 
tients was referred about 10 years from the 
toe that the protrusion of the one eye had 
been noticed, because she had suddenly had a 
rontTilsive seizure Another came because of 
tailing vision 4 jears after the first evidence 
ot the unilateral exophthalmos In a third 
o^e, attacks of headache began 9 months 
alter the prommence of the eyebaU had first 
been noticed 


^ Instorj of unilateral esophthalmi 
m^out other sj-mptoms for gK 1 ears A generalizi 
com-ulsive seizure was the cause of the patient 
admission into the hospital ParUal remo^ of 
large meningioma Death 

slowh^ C , 36 jears of age, had had 

^wlj mcreasing prominence of the left ejebs 
inthout o^er sj-mptoms, for almost 10 \ earn C 
tne dai before admission, she had, suddenlv 
generalized convidsive seizure with unconsaousne 

bj h'"5S™ ‘“p" 

-ne patient was bright co-operame, andperha 
a httle euphoric. Phj sical examination was entire 

b^l Aa’ngL'''’^ tl 


The left ejeball protruded markedl^ downward 
and to the left (Fig 9), the globe felt tense, the 
discs were somewhat pale the pupils were equal 
and reacted promptlj to light and accommodation 
In spite of the marked proptosis, the mo\ ements of 
the left eiebaU were onl> shgbtlj limited X-raj 
exammation On the left side the lesser wmg of the 
sphenoid, the posterior wall of the orbit, and the 
superior orbital plate were markedlj thickened (Fig 
ro) The change miolved also the left anterior 
chnoid process and the greater wing of the sphenoid 
on the same side There was a large amount of 
flocculent calcification in the left temporofrontal 
region 

The diagnosis of a menmgioma underneath the 
left temporal and frontal lobes was made, and 
operative mterference deaded upon At the cramot- 
om\ , the bone was found so thick and vascular, that 
the attempt to make a bone flap and to expose the 
neoplasm had to be done m three stages At the 
third operation, considerable of the tumor was re- 
moved, but It was so extensile that its complete 
extirpation was impossible One week after the last 
operation, the patient suddenly had a discharge of 
30 cubic centimeters of pus from the nose and 
mouth and then began to ha\ e fe\ er ■ks the opera- 
tive wound was well healed, this led to the behef 
that the tumor had perforated mto one of the air 
sinuses The patient succumbed 10 da\s after the 
operation 

A large meningeal tumor, which had prob- 
ably existed for 10 or more j'ears, had pro- 
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doced extols bonjr chuge* Is the tkuD aod 
lud ctoAed t ilowiy iaocAdAg exDphlh*lcaa«. 
The protrusoa of the ej'ehtJl witberat esy 



bi tte Kiildte owU fom 


Other fnhiective ctiiturtasc«e hed not ben 
coctfcfefW o< lericwii import. A cooTohfTt 
•cinirt vu the oaae erf the potleat t idmie- 
•foa to the hca^uL If the tfsolfictsce of the 
exonbthelmoe ud been apprtdaled end the 
nedest hid hero eperatea iqxa meny yt*n 
oefore the result nj^t hire been t cbficrent 
one The —nvi paudty of ^mptom* wu the 
fipJinittop for the uory of the nert patieiit 

Caxx i UnlkUcsl (urnfaUilmM vHh kM ^ 
dsfat tn Lb* itTccttd Dlmhnttoe <rf rWoQ m 
the other ete w*s tbe om Uw piUst ed 
mlifay 

NJ rt Ann* R jj jeenof tit, w»»idBihttG 
(or •te<» OQ Uirth 4 igj Twtntr-ooe yem 
ton. 4 bohlax erf tiu ri^U tTT hu bera tat oh- 
•ermi aM vUod la tlit cy« bad bea padisOT 
loot The m ^Atbabry^ prtfajM md Axly boalie 
more aMriud. Tbnt jxm cfo, the ritiom io the 
left tyv bcpia to UB lod m that ej* l*d 

•lowly beoim IcM m to the Unit erf tdmlwVru Th« 
padent had not toaered hm headache, aad there 
had beta ao complaiat a icrpt tha ehnal (fiatartiLace. 

Phyikalaxamlnatkai SiacQ waa kat eo tha rV^t 
HieTe wu taaikad protroritai erf the i^t cerha^ 
and tha miwnu eata of that cloba acre maltta t* a^ 
dlrectlooa. The riflu pufrfi did not react to bjht. 
and tba left reactad ^osUdy \1iloa wu kat oe 




ELSBERG, HARE, DYKE EXOPHTHALMOS IN' ENTRACRANLAL TUMORS 691 



Hg 14. Slight exophthalmos and large h>‘perostosis 
in a patient mth a large meningioma m the left frontal 
region, before operation 


ite nght, and there rvas onlj central \Tsion on the 
left (Fig ii) Both optic discs liTere pale from pn- 
tMrj optic atrophi X-rai-s of the skull showed a 
thickening and increase m densitj of the greater 
and lesser wings of the sphenoid on the right side 
with a definite hj'perostosis of the floor of the middle 
cranial fossa on the nght The change was charac- 
teristic of that seen in meningeal growths m the 
middle cranial fossa (Fig 12) 

Operation was recommended m order to save 
nsion, but on account of the absence of an> other 



Fig 16 Unilateral exophthalmos and hyperostosis m 
a patient with a nght frontal meningioma 



Fig IS Slight exophthalmos and large hj-perostosis 
m a patient with a large menmgioma m the left frontal 
region, after operation 


symptoms of brain tumor except the unilateral 
exophthalmos and fading \TSion the patient and 
her famdy refused to give permission for surgical 
interference 

In a third patient, the exophthalmos had 
existed for 9 months, but headache and pain 
m the eyeball had led the patient to seek 
relief 

Case 6 Unilateral exophthalmos for 9 months 
followed b> headache and pain m the affected e% e. 
At the operation a large epidermoid was disclosed 
and removed 

NI 7025 Mauorx F, 35 jears of age, had 
noticed that the left ejeball had become progres- 
sivel> more prominent for 9 months Two months 



Fig 17 Roentgenogram of patient shown m Figure i6, 
snowing the bonj changes in the frontal region 
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whose photograph and X-ra}’3 are reproduced 
m Figures 16 and 17 In still another patient, 
unilateral exophthalmos developed during the 
course of 8 months and was caused by a large 
memngeal fibroblastoma which lay under- 
neath the left temporal and frontal lobes In 
this patient, the protrusion of the e3mball 
(Fig 18) was the result of the pressure of the 
neoplasm through a greatlj' enlarged supenor 
orbital fissure (Fig 19) In one patient, who 
IS sulienng from advanced artenal disease, 
surgical interference has not been admsed, and 
the diagnosis of memngioma has not been 
i-enfied (Fig 20) 

THE CHANGES IN THE POSITION AND THE LIMI- 
TATION OF THE MOraMENTS OF THE AF- 
FECTED EYEBALL DISTURBANCES OF CUS- 
lON AND OF THE ITSUAL FIELDS 

In the short histones of some of the pa- 
bents that have been given m this paper, little 
has thus far been said regarding the local con- 
<hbons m the orbit and the changes m the 
eyeball itself As the photographs of the pa- 
tients demonstrate, the eyeball was most often 
pushed forward, downward, and outward 
This was due, no doubt, to the fact that per- 
foration of the orbital roof occurred more often 



Roentgenogram showing Uie orbito-ethmoidal 
osteoma m the patfent shown m Figure 21 




Fig 21 Umlateral exophthalmos in a paUent with an 
orbito-ethmoidal osteoma 


in the medial part of the roof, and hyperostotic 
changes in the base were most marked m the 
more mesiaUj' placed lesser and greater wings 
of the sphenoid bone and the adjacent orbital 
walls In the 2 cases of orbito-ethmoidal os- 
teoma (Figs 7, 8 21, 22), the bony growth 
la}’’ close to the midhne of the skuU m both 
instances and the perforation of the orbit was 
correspondmgly near the mesial part of the 
roof of the orbit In the 3 patients (Figs 16, 
23, 24) m whom the ei eball had been pushed 



Fig 22B Roentgenogram showing the orbito-ethmoidal 
osteoma in the patient shovrn m Figure 21 
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downward and Inward, then was a Urge hy 
peroatcala In the roore Lateral part ol the Iron- 
tal booe aod the lateral wall of the orbit was 
e^wdahj* InTOlred 

The dueetlon In irtilch the eyeball u «fi*- 
located will vary with the caoae and the loca 
tkn of the Incraje of lotra-orbltal p cc aa pre 
If the preoure Lj froa the inner emit of the 
orbital wall or directly through tta nperlor 
orbital fuaure the eyeball w{D be pushed out 
ward u well u forward Iftheprespiretsfrom 
the sde, the globe win be puahed Inward aa 
well as forward and If it U also from above or 
bdow the protrosioQ will be also In a down* 
ward or an npward dlrcctioiL In the cmaes of 
bilateral protruskm obaerved In Lncreaaed In* 
tracranial preaaare due to chronic bydrocepba 
las and bi^ tumors, the proptoals osoaUy u 
directly downward and forward, withoot any 
marked deviatloo to the one or other side. 

In moat of the patients, the movanenta of 
the affected eyeball were limited In all direc 
tioos, but the Umitatko was not always dl 
rcctly p ropofbooate to the degree of protm 
sioQ of the eyebaCL In «me of the patients 
In whom the aDphthalmos was very marked 
there was Uttie interference with the free 
nwvemcnt of the affected globe or the lunlu 
bon was only in upward and downward gaee 

As was to be cipected the affected eyeball 
was ahrayi more tense than that of the other 
side, and when the attempt was made to pnih 
the globe back into the orbit, a mna greater 
,0* o( raaUTC ™ Mt tlM who; • *111^ 

pr<i<xdinewx,tiirfoaU.cothCTeyd«IL P .1 


patios of or prewuie npon, the eyeball canied 
pain in the p^ent who had an epidennoid in 
the middle cranial foaaa wfakh bad pctiorited 
into the orbftai cavity 

Unlcn vlstOQ was markedly comprocnlsed, 
the pupils oi the two eyes were eqial In she 
and the puptl of the affected eye coatneted 
as weft to light and to accotmoodatioa as that 
of the other side 

The Tiiiee of the affected eye wii weD pre* 
•erred In 6 of the patients there was mne 
dimmatlao of v7«o& in 5 marked cOffiznotioB 
10 3 and all rhaon had been ktt in Ibe eje 
in I patient (Case 5) Unlese a pceTlo os or 
co-fiTiamg papCkcdema had produced more 
or leaa diminution of visual acuity the Ndskn 
of the other eye was normal in all bat 1 of 
the patients There was nothing characteristic 
in the visual bdds of the affected eye. In meat 
instances, the fields were normaJ m shape and 
sue In a few there were large scotomsU hi 
3 patients a temporal defect was found on the 
affected tide (Fig 15) In the patioiti with 
papfUesdema. there sras, of cotuae, more or less 
contraction of the heMs of vlskn of both eyes. 

TTie fundus changes vailed within wide Em- 
ita In ■ome of the patients, the sffected eye 
■bosred a primary o^c atrophy On the side 
of the tenon, tfu margins of the dhe were 
aocnetimes definitely bliirml and incOstlncti 
while the iundos of the opposite eye showed 
nothing aboormaL If tlm sras a pspflke- 
dema It was found in both eyes, as sn m- 
desce of Intracranial preswue Unless there 
sras a definite papflkedema, (Eitlnct conges- 
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Fig 25 \nsual fields of a patient with a unflateral exophthalmos on the left, 
showmg temporal defect in the left xnsual field 


tion of the ■veins of the retina of the affected 
£}■£ was rarely observed The absence of 
stasis in the retinal veins ■was surpnsmg and 
led us to conclude that m our senes of pa- 
tients, the exophthalmos was not due to 
venous stasis in the orbit and the result of 
compression of the cavernous smus or the oph- 
thalmic vem 

As the protrusion of the eyeball prevented 
complete closure of the hds, a lagophthalmos 
°^ssrved in all of the patients Chemosis 
of the low^er or of both hds and more or less 
congestion of the conjunctivas ■were frequentlv 
observed 

the roentgenological changes 
The roentgenograms of 10 of the patients 
^ ^ basis for the following remarks 
c films of the 5 other patients were, for one 
Or aimther reason, not available The cases 
loc uded 2 of orbito-ethmoidal osteoma, i of 
^ cnocarcmoma of the scalp and bone, i of 
pidennoid, and 6 of memngioma 
th ^ cases — the 6 memngiomata and 

e single adenocarcmoma — there were X-raj' 
igns of a general mcrease of intracranial pres- 
rnl^’ Tn 2 of them the seUa turcica was 
rlin^ A ^ deformed Atrophy of the postenor 
n processes, the dorsum sellas, and the 
den^ ° turaca were the only evi- 

ce of increased intracranial pressure in 6 


of the patients The roentgenograms of one 
patient (Fig 19), who had a meningioma in- 
vol-ving the antenor portion of the left middle 
cramal fossa, also showed separation of the 
coronal and lambdoid sutures 
In the two osteomata and in the epider- 
moid, there was no roentgenological emdence 
of pressure — which can be explained by the 



Fig 26 Roentgenogram showmg destructii e changes m 
the left sphenoid ndge m a patient with a memngioma and 
exophthalmos 
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■low mnrth oi tite tuntcm aod tbelr poidtioa. 
The «ow iiicreaac Iq $tu of tboe t*ro lypoi 
of roxDon appean to be the mou tmporuot 
factor for we hire r»tlnfrequ«dy«en other 
tumor* io practically the uroe aitoatkiD whldi 
prodoced dedidte roeotfcttologica] tigra of lit- 
cnaied IntracnokJ preauire 
Cakiflcatfoo wu teen b ooJy one of the 
p»tieiitt of thia aerMt — a far tiKuced meoia 
gkimaiatheleftfflKld}«aanijJfo«u(Fia 10) 
The \ raja In the c**e of the •(lerwcardoofna 
•bowed t^ marl^ed aplcule farmatkta (Fig 4) 
wbkii 1 * uttuUy uKl>catlve a memoged 
growth 

In all of the 10 <f of thl* aericfl the wclb 
of the ofhlt were Invohned and there wa* 
other a delinlte byperoatoti* or thlckemngor 
dc*tiuctlon Of abw^tion of the bone The 
ortitaJ cavity wa» therefore dimrtlv invaded 
m all of the patlenta. 

TTie fopeiior oitiul fianxre wai definitely 
involved In 5 case* In 3 it wa* eaiUrced aa 
the resolt of bone abaorption or deatnictloii 
while In the other 3 there waa a definite thick 
enlog of part of lu walla In all of lhe« 5 
the neopbim wm* a njemnfwoia 
When a patieot with anflatertl erophtbaT 
mot h examined by tbe roeatgcDoIo^ a 
careful itcreoacotic atndy of tbe orbital plate 
of the frontal bone and of the ^tcr and 
win** of the ipbeiotd ihoold aJwaya bo 


of tbe frootal bone, and in 7 tbe ij^xooid 
besie were mvoJ^’cd 

Tbe predominant change in the bone wat 
pTodocibe. In S of the caaea, there wu a 
definite hyperoatoiU, and in 5 of theie there 
waa alao os the \ ray filmt e^doice of hose 
destructioo In two of the patlesti with iseD 
rngkratMU (FlgL. 19 and ad) thebccychanM 
were qit if ^ deatniahre — In one fnataare tn- 
volvuif the left aphenofd ridge (Fig afil and 
In the other tbe greater wing of the ipbeDoid 
booefFlg 19) InTaUell wehaToexpraaed 
the degree of bony change by nha rign*. Eonr 
pfua ripdba the maxiinam cnange (Ffga. 10, 
sj and f 81 whether productive or del tiucti re 
and ooe pin* the minim um dunge (Fig 13 
ABO 

The ftudy of the film* doaonatraled that 

tbe npeTior and poatenor poitiocia of tbe orbi- 
tal caviW were moat fretpieatly eocroaiied 
upon Thu waa to be capped on accotml of 
the frerjueocy with wi/ci the pathological 
proccaa waa located In the peater wing of 
tbe apbesdd and tbe orbital plate of the 
frOQt^ bone 

Oateomata ariilng within tlv cranial cavity 
are Infrequent and form leaa than one half of 
one per cent of all Intracranial growth*. Aa 
aeen on the \ ray fllma, they are of two type* 
— cauHflower Hke grenrtha with varten* de- 
greea of deoaity in dlffeient part* of the neo- 
plaam and aderoaing tnrnora. Both increaae 
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T\BLE n.— ROENTGEN RAY FINDINGS IN TEN PATIENTS WTTH UNILATERAL EXOPHTHALMOS 

DUE TO INTRACRANIAL TUjMORS 
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Dia^iKwa 

Endfnccs 

of 

prttstire 

Clalofica- 
tion or 
bony 
tumor 

SopcHor 

orbital 

fissure 

BOKES IN'\OLVED 

PrcdoimnaUng 

1 bone lesion 

Portion of boi^ 
orbit mvoh'cd 

Ethmoid 

Frontal 

Sphenoid 

Temporal 

^ Produc- 
' Qve 

Destruc- 

tive 

R-R. 

Ci« 3 ( 

Chteoma 
FiS*- 7 . 8) 

Nooe 


0 

0 

Left orbital 
plate, bony 
mass 

0 

0 

+-H- 

j 

Snpenor and 
extending lat 
erally 

W B 

Oateom* 
(Fib 23 ) 

None 

Mass X 
r,x^ cm- 
All intra 
orbital 

0 

A r » * c a 
from the 
junction 
of cribrl 
form 
plateand 
orbital 
plate 

Right orbital 
plate, 
smooth' 
edged dc 
feet 

0 

0 

1 

1 

Upper and m 
ner quadrants 

it F 

6 

EpttIcnnoW 
(riff. 13) 

4 ) 

a 

0 

1 None 

1 0 

1 

0 

1 

1 Left orbital 
plate 

O'bital por 

1 1 0 n of 
greater 
wing of 
sphenoid 

0 

+ M1| 


Posteno" and 
upper quad 
rants 


Adcno- 

carcinQma 

(FiEJ- 3 , 4 ) 

Atrophy' 
of poitl 
1 clmoids 
and dor ' 
aom 1 

I\oae 

0 

° 1 

Left horizon 
tal and cp*! 
right por 

tlOQ 1 

Lesser wing 
orbital por 
t } 0 n of 
g r e a t e r| 
wing 1 

0 


+-H- 

Superior and 
posterolateral 
quadrants 

H.A. 

ifcnujBi 

onu 

(Fib 19 ) 1 

1 

Separation 
of S Q 
tures, 
sella 
atrophic 

None 

EDlarBcd, 

lateraDy 

° 

0 

Left orbital 
surface of 
greatcrl 
wing of 
sphenoid 
ndge 

Anterior por 
Uon of thej 
squamous! 
portion I 


+ 

Snpenor and 
posterior and 

Gif 

A.R, 

XTenlflBi- 
oms. 
(Tib 26) 

Sella atro* 
p h 1 e 
Moor 
deepened 
post 
cllsoidi 

thin 

None 

SUghtW 

emarged 

0 

0 

Left sphenoid 
ndge 

0 

1 

1 

1 

-t. 

1 

Postenor and 
upper quad 
rants 

Case 5 

HemoBi- 
oma 
(Fig- 13) 

Sella vaj 
atrophic 

’ None 

Slightly 
decreased 
tn sue 

0 

0 

Rjgblgreater 
and lesser 
wings of 
sphenoid 
anterior 
c 1 1 n 0 i d 
markedly 
thickened 

Lower ante- 
noT portion 
of squa-; 
mous por- 
tion thick 
cned 

T++ 

1 

Posterior por 
tion 

E.L. 

Scnicgi 
OQU 
(FfB 17) 

Atrophj 
of post 
cHnoid: 
and dor 
stun 

None 

s 

I 

0 

Rf^C orbital 
C^ste and 
vertical 
portion, 
post and 
Ut.sup.or 
bftal ridge 
and zygO' 
maPe proc 
ess 

Orbital 5ur 
face of 
greater 
wing 

An tenor part 
of squa 
moos por 
ticm 


1 

Posferfor and 
lateral 

1 

1 

Case , 

Mcninji 

4 oma 
(Fig to) 

Menlngi 

onu 

(Fin-aj^B 

Alrophi 
postdin 
olds ani 
dorsam 
Sell 
deepene 

c Moderati 
1 amonpt 
d 

a 

d 

t Decreasec 

fa size 

1 Left edge 

of cxihn- 
form 
plate 

; Left orbital 

- plate, also 
i at hmctlon 
of ironto 
parietal 
Doues 

Entire peat- 
er and lesser 
wings also 
left anterior 
clmoid 

Antenor and 
inferior 
part of 
squamous 
portion 

■ 

^■1 

I^Hj 

! Superior quad 
rant 

Atroph 
of PMI 
) clinoid 
and doi 
«tm an 
decpene 
ceUa 

y None 

L 

i 

r- 

d 

d 

0 

0 

Anterior por 
tfonofpari 
ctal bone- 
Orbital 
plate il^t 
ly involved 

0 

0 

i 

H !-l 

1 

Lateral 


OBe of slowly, and are usually found m cnbnform plate of the ethmoid mth the orbi- 
of the situations, either at the inner end tal plate of the frontal bone The osteomata, 
petrous ndge, or at the jimction of the m the orbito-ethmoidal region concern us 
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here, and they mint bo from the 

hypeitiatoaa prodaced by rocilflffefl] growthi 
In this geaenJ dtnatioQ The dlfferentittioa 
by \ ray aJoce may bo dUSalL 

Epidennoids arc relatively Infrequent — 
about 90 cases have been reported In the ht 
etatnre. The tempo raJ regioa is ooe of their 
favorite sites and they may be multiple. The 
defect In the bone seen oq the X ray film of 
our one case (Fig 13) vas shaip^ outlined 
and the marflita ^ the defect were tblAavd 
and amooth. In the mealDgioinata which In- 
vdIto the base of the ahull, on the other hand 
bony defects axe anusual, but when they do 
occur the margins are ragged and pooriv de 
fined. An Increase In the number and fiio of 
the vascolar chaandi la the bone is often seen 
in the meningeal growths. 

In order to save space a detailed deacrip' 
tkia of Uw \ ray ch^rrgrt in aQ of the patfenta 
of tha series Is not given. A f^y of the 
•ccoinpanWog tahlo and of the roentgesoo' 
gnos wQI give the necetsary Infonnadoo re 
carding the type of bone change that was 
foosd m the tA patients. 

coifcxo now i 

•Uarted pfotroifcm Of ooe ey^I may oc 
cur In tumors In the anterior cranial fossa 
which have poforated bto the orbibU cavity 
or In growths which are situated In the middle 
oc In D<^ the anterior and the middle fosne. 
UnOatoal exophthalmos does not occur In 
frootaJ kibe growths tmkas they have penc 
trated into tbr orbit thrtmgh the booo. or im 
less port of the tmy walb of the orblui cavity 
hxTi, undogem* * hyperostotic chaa« and the 
thliiened bene occu^ space withb the or 
Ut. The main growth may however be ritu 
ated In the anterior cranial fossa although 
r nr„-4i of the brperostosla involves the bone 
In the middle fossu ‘njcoretlcally at least 
a growth may be In the frontal lobe bet a 
IncreaK of pressure in the middle 
fostt may be mffictot to bring about a proml 
ncQceofthecoTTespoodlBgeyebs^ 

Id tumra In the middle oanUl fossa, on 
Uu! Other hMid. the ptnrth Into 

Ua ortit thnrajh the npeita o^ultoim 
or the neopluni oi e hypcroeto.Il a jeodet^ 
with U, may produce an IncreasB of presKiro 


In the middle fossa which Is tramniltted to 
the orbital cavi^ The superior ocbltalfimure 
may be enlarged as the result of bone dotruc 
thm and Its marchu mar be much thfeieoed 
The iuperiof and poateiwrportiocis of tbc or 
HtaJ cavity are moat frequently encroached 
opon VeooQS stasis mar also occur but h Is 
rarely U ever the actnil or mjhi cause of the 
pnjtj^on of the eyeball Uoliatenl exoph- 
t h aJ mo a is frequent In the frontal or tanponJ 
lobe menlngiomata with large cranial byper 
ostosea, but it may be produced by other 
varfetles of fotracranfaf neopfaim. 

For a period of yean an exophthalmos arui 
a small hvpcrostods mar be the only signs cf 
a serious LDtracTanlallesHiQ and them Is often 
a long dflay before the condition is rtcnjtted 
and the patient ndcfred to the s urg eon. The 
patieot hliTT^f may procrasrioate or be tin- 
arilllng to submit to a cranial operatioQ be 
cause ol the ahaeoee or the paucity of syiop- 
(onts. A craixbloatlcm of droanstances mar 
therefore bring it about that surgical aid ii 
invoked when the uophthilnioa has already 
become verr marhed or the cranial hypem*- 
totls very (Worming— at a period vto the 
intracTaxW offliplaam is of large ilse. 

The results 0/ surgical then^ would have 
been better if manr of our patients had been 
cmerated apon eariia and in moat of them 
the technic^ difhcnltics encountered daring 
the eorglcaJ procedures would have been Ich 
if the neopfiWc fh ■<»■»■» bad not been as far 
advanced. 

In the ahaence of demonstrable discaie in 
the ortut or the neighboring tlr slnQscs, a 
alcrwiy Increasing unOatcrai exophthalmos may 
be thoTfare, an Important sign of an bitrt- 
oanlal lesion in nature. It is not 

at tJ} aecemery that patient shall have 
other symptoms or signs of a brain tumor 
The protnaioo of the <xie eyeball may octui 
without any other evidence erf disease, or the 
X rays may demoostrate a hyperostmls In 
the anterior or middle cranial iosaa oc ert 
denes of deitrocti(3ei of part of the walls of 
the orbit. 

smocaat 

I In a series of 807 fntracranlaJ tinnoffc 
tnartwf tmnataal ^Tnp >itti«1rTvn was obaerved 
In 15 patients. 
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2 Most of the tumors -were memngeal 
fibroblastomata, but exophthalmos occurred 
also m a case of primary carcmoma of a sweat 
gland of the scalp, m an epidermoid m the 
nuddle cramal fossa, in 2 cases of orbito- 
ethmoidal osteoma, and m a case of Paget’s 
disease with mtracranial comphcations 

3 Unilateral exophthalmos may also occur 
in metastatic carcmoma and venous and arte- 
noienous angiomata 

4 The protrusion of one eyeball was often, 
for a number of years, the only symptom 

5 The exophthalmos was most frequentl}’^ 
on the left side m females and on the nght 
side m males 

6 In many of the patients there was also 
a cramal hyperostosis — ^^slble when on the 
^ertex and demonstrable by X-rays when on 
the base 

7 The protrusion of the ejmball was most 
often due to perforation of the tumor into the 
orbit, thickenmg of the orbital walls, exten- 
sion of the growth through an enlarged supe- 
nor orbital fissure, or mcrease of pressure m 
the middle cramal fossa directl}’’ transrmtted 
to the orbital contents through the superior 
orbital fissure 

^ 'There was no positive evidence m any 
ot the patients that the umlateral exophthal- 
mos was the result of compression of the cav- 


ernous smus or the ophthalmic \eins and 
venous stasis 

REFERENCES 

1 Bekedict, W L Oateoma of the sphenoid bone 

producing unilateral exophthalmos Surg dm. N 
Amenca, 1927, tm, 1301-1505 

2 Britss, F Die Geschvnielste des Nervensystems. 

Berhn, 190S, p 214. 

3 CnsHisG, H. The cramal hyperostoses produced 

by memngeal endothehomas Arch NeuroL & 
Psjchiat., 1922, vm, 139-152 
4, Idem. Eipenences with orbitoethmoidal osteomata 
hanng mtracranial comphcations Surg , Gynec. 
&. Obst, 1927, xhv, 721-742 

5 Cn sKTN p., H., and BATLEt, P Tumors ansmg from 

the blciod vessels of the brain. 192S 

6 Dueaxte, F Contribution to endocranial surgery 

Lancet, 18S7, 11, 654-635 

7 Flatao, G Exophthalmos und Himdruck. Deutsche 

Arch f 1 . 1 m Med , 1903, Ixxvu, 433 

8 Houser, K M HmTaterM exophthidmos, a clinical 

report of five cases Surg din. N America, 1923 

9 McEaurin, J G Unilateral exophthalmos Texas 

State J M , 1927, mil, 534-539 
10 Mueller, E Zur Symptomatologie und Diagnostik 
der Gesdiwuelste des Stimhims. Deutsche Ztschr 
f Nervenh., 1902, mi, 375-427 
It PtJusEPP, L Die Tumoren des Gehuns, 1928 

12 Rosevbeaxh, W Em Beitrag zur Lehrc von den 

Geschwuelsten des Zentcalnerven^-stems Deutsche 
Ztschr f Nervenh., 1906, im, 333 

13 Rowlakd, R. S The Christian syndrome and hpoid 

cell hyperplasias of the reticulo^dothehal system 
Ann- Int. MecL, 1929, u, 1277-1299 
14. Ukveericht Eipenment^e Untcrsuchungen ueber 
die Ursache des Exophthalmos. Deut^e khn. 
Wchnschr , 1925, April, 878 

15 Weisekburg, T H. Exophthalmos m bram tumor 
J Am. M Ass., 1910, Iv, 1057 



SUROEEY, GYNECOLOGY AND OBSTETRICS 


HICCDpi 

CSABLES n AJLiJiLD P i^'^r« rn ^ irnr^rtiii-, 

T o these who h*vB nerer ob^enrd or cumlo or gropcr, of calamlnt or edde ntrA” 
been culled on to treat cerUin t7pe» of ReUtnfoBthe fare»th It IHewiK of gnat 
hiccup, t axm^enton ol the rabject ote,” be uiatal 
may Kcm trivitl To me Jt hat been fucinat Gtko dJfinitJed hiaup, Bying that It wti 
In^ not oaly becaate of Itt importance wfaicfa or rad oced by bj endrir n l•r^wl w Wi-fi Totwri 
no patient who haa had it wotdd deny bat the atomach to vfoient enjstfoca, and «nf*dr>g 
because In some of Its various forma It It pcco pro^ a cota to iL Celsat felt that freqiient 
hariy redttant to the nomeiout usual hoct of and unmna} Uccnp was lyiDptoaiatic ot aa 
treatment instituted to control it. Thlt paper Inftampd liver Aetios stated that ilojnltts 
has for Iti puipoae a review of the subj^ np to fevtn often tdc«< froxa lafljminiation of the 


to the present, a preaatatlon of a dawlBcB 
tkm of hiccup ez;^tloD of a syitem of treat 
ment, with (gnpfuais partfcolarfy on the ed 
olofQr and trefttment of persistent hiccup as 
a postoperative cncopficatfon 
The amoont of kncnriadge oo any fubjed 
such u this can be coDridered as bffng to m- 
Terse pro portion to tbe gamber of (Mereot 
UeatmeDU suggested and tried for It Per 
haps oos Is josttoed to uring that there Is po 
disoLse which hu had more forms of treat 
meat and fewer results from treatment than 
has persistent Ucoip 

uuroJ UCAi AXPCCTs 


stomach and Ddghhortog parta When It was 
cansed by ‘'pungent bnmois he gave an 
emetic, t^ narrotka such aa opfom, and in 
•evme cases applied copping inst ru meati, 
with grmt beat, to the breast stomach, and 
bach. Tbe Axahiaoi acid tbe Uetbodbt seboU 
of methdne also agreed that the caoae of 
hkrop wu of the stooadi- 

In a booh entiUed A TlsKsaad AtttiJr 
rhagj ${ StutdHs S«rtt 3 by Thomas Loptoa, 
poblohed to London to 1617 Is found theiol 
lowtog, referrlitf to hiccap stop both ytnr 
ears with yom^ngen and the htcxop (hkxxp) 
win «> away wlt^ a whDe after 
And Later 'It Is proved and a secret that If 
Historically tbs subject of hkcup Is old. yoa f;ive to them that hare a hlcLop (hkeup) 
References to it go back hundreds of years, evriy monitog throe hoars before meate cee 
both In Doo-medktl and to medical Htecatoro. roote of green ghiM and touaediaiely after 
TroatioeDts were molriple and varied. Pliny drinking two draugnts of HaJmeaey you shall 
suggested fifteen or sixteen “cures.'* During see that he wDl bwroe cured, 
the nwflevil period Paahti Aegioeta d U co as e d Dr Sbortt, of Edtobcrgh, to 1833 is recog- 
the sobject from the itanc^wtots of etkiogy nixed as tbe first to bare cilkd attcCtioTi to 
and treatmaot. “Fnllness of tha stomaeV tho relariocahJp between the phronic mare 
the presence of acrid <>r poorat hamours In and Uccup He recommeoded Ulsteftog the 
the ” aod rigors ” (drills) were the sutfaco of the neck over tha coum and ori^ 

be rccogabed and hk troatment be of tbe phrenic oervts to tbe treatment of to 
based 00 reason. When tbe atomsch was dis- bacfalwe hlocap. 

te»ded,or gpolled food" was found to It, tbe There are tow people who have not alsoBte 

n.rti Tta enptied by emetics and strong rime or other had hiccup of some type and a 
CTicattko waTWoght about. Evacuarico descriptloo of the coodltioo b coosequatly 
was agisted by iDeciing. When the stomadi itnncfgMir Ita treatment, howerver in many 
k eniDtT When to t t an o a , u today aj manh a probkm « nrr 

Wr^^wai nresant and tbe atoojach empty and U seems /usrifiahlo to attempt to discos* 
.no KBOt Ima ol tWht H«» ol 
or hartwnrt, or carrot or treatment to comiectkffl with the sublet. 



jNIAYO hiccup 
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CLASSIFICATION 

To be of value a classification must have 
two requisites, it must be apphcable and must 
be sunple A classification of disease is best 
made on an etiological basis for if treatment 
IS to be other than “hit or miss” it must be 
duected mtelhgently toward the cause or 
causes 

It will be noted m the classification which 
follows, the first group is headed “Infectious 
persistent hiccup ” I am well aware of the 
fact that in using the adjective “infectious” 
I bring up a matter which may be debatable, 
inasmuch as there are those who do not be- 
heve that aiSictions such as epidemic hiccup 
should be so classified I do not feel qualified 
to argue the question from a bactenological 
standpomt, but from a clmical standpomt the 
term seems justifiable Although our bacte- 
riological studies on postoperative persistent 
hiccup are not jet complete, the evidence at 
the present tune would mdicate that m this 

group the word “mfectious” is also correctly 
used 


P®r®mtent hiccup (usually central) 

Postoperative 
Chemical hiccup 

Central (this is of questionable existence) 
eripheral (reflex from chemical irritation of the 
stomach, mtestme, diaphragm or of some 
structure of the same somatic segment as the 
^phragm) 

^“^^^1 hiccup (reflex from pressure) 

Tumor 

Vascular disturbance 
Peripheral 
Stomach 


Rapid dilation 

Slow dilation of long duration 
mnor (imtation of diaphragm or of n 
arc that m\ olves phremc nerves) 
Neoplastic 
Inflammatorj' 

' ascular disturbance 


treatment in general 

filfficdt m many cases to determme 
after hiccup Particularly is this true 

bv ths picture is masked 

effects of the surgery Thus, it may 


be necessarj to assume a defimte cause and to 
treat accordmgly For example, if a man 40 
years of age or more dev'elops hiccup within 
3 weeks after operation, the ordmary methods 
of treatment shoiild be tned One of these is 
lavmge Another, which also aids m niling out 
gastnc dilation and chemical imtation of the 
gastnc mucosa is the a dminis tration of soda 
water If these methods of treatment, and if 
narcotics and sedatives giv'e but temporary 
rehef, then it is fair to assume that the cause 
is central infection and to give encephahtic 
antistreptococcus serum, sedativ’^es and other 
means being used to give temporary rehef 
until the effect of the senim has an opportu- 
mtj- to mamfest itself If, agam, the assump- 
tion of the cause has been correct, then the 
effect should be noted m most cases withm 
a few hours 

TREATMENT OF INFECTIOUS PERSISTENT 
HICCUP 

It IS my impression that a vast majontv’- of 
cases of the persistent tjqie of hiccup are 
caused by a specific organism This behef is 
supported by numerous cases studied and re- 
ported by Rosenow with particular reference 
to epidemic hiccup, also, by the studies of 
Rosendaal and me m relation to postoperative 
hiccup Occasionally persistent hiccup may 
come from other causes than specific infection 
(if so it may be possible to classify it as of the 
hystencal or mechamcal tjqie) 

Epidemic form The evidence pomts toward 
the conclusion that epidemic hiccup is caused 
by a specific organism The disease is exhaust- 
ing because of its tenaaty, respectmg neither 
mght nor day, patient nor phj’siaan, usual 
medication nor prayers It maj’’ last for a few 
days, weeks, or even months, but fortunately 
contagion is not usually demonstrable 

The work of Rosenow is outstandmg m this 
connection, and I can best consider the con- 
dition by briefly summanzmg his work Epi- 
dermc hiccup is closely related to epidemic 
encephahtis The two diseases frequently oc- 
cur together m the same locahty at the same 
time and occasionally affect the same patient 
BactenologicaUy, there is also a close relation- 
ship Rosenow, bj repeated passage of the 
organism through amroals, has demonstrated 
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CHA£L £3 W UATO A-lt^lT T» Uoocexixa 


T O tbote wbo hive neyer ot uciveJ or 
been cmDed on to trett cerUln typo of 
hkcup a coojldemtfon of the fobject 
may Mem tnrlaL Tb me it baa been faad^ 

Ing. Dot only becaoae of lu importance, wMcfa 

no patient who has had it TOoJd deny boi , ^ 

becaoM in loiDe of Itj variooa forma it U peco- prore d a cure to ft Celata felt that frequent 
liariy resistant to the numerota osuaf Hoes of and l^nlHTT«^ hkenp was symptomatfe oi an 
treaimeDt hurttated to control Jt This paper indamed liver Aetlos stated tlofnltiD 
has for its purpoee a review of the sobject op in fevers often from fnflsrnmaitfm of the 
to tbe present, a pr e s m tadoo of a claisihca stomach no^ibonn^ patta. When it vu 


cumin, or ginger or calamlnt or edde nard." 

Retaining w breath k hhewise of great 
use. he asserted. 

Galen dismissed hlcorp saying thsi ft was 
ocoafoDed by an exdtiog caoK which arotoed 
titettomtA to violent aaotkoM, and sneesfeg 


don of hkrup ezpoddoa of a lystem of treat 
ment, with emphasis pardcolariy on tbe eU 
ology and treatment of penUtent Ucorp as 
a postoperative conrplicatiotL 
Tbe amotmt of kwnriedge oo any subject 
such as tbn can be oocuddmd as bang In la- 


caosed ^ ‘^pongent hnmon** he gave an 
emetic, then narootki sud as opmm, and b 
severe cases applied cupphig Instiumnita, 
with great beat, to the breast stoma rh and 
back Tbe Aiatdans and the Uethodirt school 
of taetOdita also agreed that tbe caose of 


v«i*e proportkia to the onmber of Cerent bkcup was InfiamzBatioQ of the stomach. 
treatmenta sugrated aad tded for fL Per lo a book ciuJUed A TkmstMi AsfeUs 
haps oce U /ustmed b saying that theralsDo TJdmtt rf SntdHs S*rta by Tbetmas LapMt 
diaaLSQ which has had more fonna of treat poblishsd lo Londoo In 1647 is found the fol 
meot and fewer retnlta from trutment than tnaing referring to hicenp "stop ynir 


hai perdstoit hkxup 


EStCOiCU. ASrSCTS 


Historically the subject of luccop b dd- 
Refenmees to it go back buodreds of JTtrs, 
both in Don-medi^ and in medical literature. 


with your fingers and the hid^ (hFoap) 
win go away within a wMlo after PioTtd,'* 
And later 'It b proved and a MOrt that if 
yoQ give to them that have a hkkop (hkenpj 
ev ery morning three boon before meste o« 
note of green ginw and Immediately after 


Treatments were molLipls and varied. PUny drinking two draoipts of Mahnesey yoo shah 
suggested fifteen oc aiiteen “cures.” I>uring see that be will b««De cored.” 
th y nv^ir vaJ period Psolai Ac^ineta dboiSMtl Dr Sboitt, of Edinburgh, In rSjj breeng 
the subject from tbe staodpomts of etiokigr ni*eH as the fiat to have called attentioo to 
«tvt treatment "FuUness of the stomaeV the relatioDship between tbe phrenfc dctw 
the presence of acrid or punmt homooa In and hiccup rfe recnnmreoded bbstermg the 
the »r.wn«f 4 i and ‘ rigors ” (chilb) were tbe surface of the neck over tbe course and ori^ 
be Rcogoiced, and hb treaonmt be of the phrenic oeTTes in tbe treatment of In' 
based OQ reason. Wben tbe stomarii was <Qs- tiactahle hiccup 

teaded, or “spefled food was found in It, the Tbere are lew pec^ wbo have not at some 

stomach was emptied by emetics snd stioog tune or other had mccup of some type and a 
evacuatijn was Drought about. Evacuation deaoiptloo of the condition b conasjucnUy 
Tffli hy When tbe stoma cb mineremry Its trsatment however in many 

k oaoty wilf not core lb When batances, a todiv as much a proHem u c«r 

present and the stomach empty and It see ms Justifiable to ariempt to discow 
A^^tasn«estcd"rje with wine or nltrsm and suggest Unea of thon^t snd hues « 
water or hartwort or carrot or treatment in coanedlco with the subject. 
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cases which came under our observation, and 
we were able to recover from throat swabs a 
neurogemc tj^pe of streptococcus, which, in- 
oculated mto animals, produced spasms of the 
diaphragm A further report of these expen- 
ments is bemg prepared 
That there is a relationship between the 
organisms of epidermc encephalitis and of epi- 
demic hiccup IS fortunate, because the en- 
cephahtis antibody globulin solution as pre- 
pared by Rosenow can be apphed in treat- 
ment Such treatment was given in those of 
our cases m which persistent hiccup was pres- 
ont, and we were able to recovmr the neuro- 
gemc streptococcus from the throat and re- 
produce spasms in animals The effect of the 
serum was dramatic in many instances, all 
s3Tnptoms of hiccup disappearing within a 
few hours 


Ihere are, then, three lines of treatment to 
follow m cases of epidemic and postoperativ'e 
mfectious persistent hiccup (i) specific treat- 
ment, which IS aimed at the cause, (2) sjunp- 
tomatic treatment, and (3) general treatment 
For specific treatment encephahtic antibody 
giobuhn solution is admimstered First the 
patient is tested for hj'persensitiveness to 
0^ serum, by mjecting not more than o 05 
cubic centimeter of the serum subcutaneously 
no urticarial wheal, assoaated with itchmg, 
evelops in 20 mmutes the therapeutic mjec- 
on may be given If the patient is sensitive, 
esensitization should be earned out by givmg 
rom 4 to 6 subcutaneous mjections at mter- 
s of half to one hour m doses increasing 
rom o I to I o cubic centimeter If no reac- 
n occurs foUowung these mjections, the first 
erapeutic dose may be given In acute cases 
persistent postoperative mfec- 
-p ^ ^ 5 cubic centimeters of the 

for ^ ^^'rld be given twice or thnee daily 
natm 'f'’ ^ dependmg on the age of the 
on tif ’ °° acuteness of the sjmiptoms, and 
to b ^ results obtamed These mjections are 
Intramuscularly and should be 
nowed by massage to facihtate absorpUon 
found that m most mstances the 
to ^ these cases is controlled m an hour 

quemlvT dose, and conse- 

caspt: / tound it necessary m many 

o giv'e more than two doses As with 


other solutions m which horse serum is the 
base, occasionally on or about the seventh day 
after injection an itching dermatitis may de- 
velop None of these sequelae has been seri- 
ous, and the patient can be kept comfortable 
with calamine lotion and other substances 
contaming phenol 

Symptomatic treatment is a reasonable pro- 
cedure to follow dunng the entire course of 
hiccup Its object is to lower tonicity of nerv^es 
and muscles If the case is of a truly infectious 
type, nothing more can be expected from this 
treatment It apphes mainly to the dia- 
phragm, phremc nerves, and bram. The sub- 
stances used are as follows morphine sulphate, 
with or without atropme, codeine, with or 
without atropine, camphorated tmeture of 
opium , barbiturates given by mouth or mtra- 
venously (sodium imamylethyl barbiturate 
known as sodium amylal, or pentobarbital 
sodium), bromides, phenobarbital (luminal), 
barbital (veronal) , the mixture of all} hsapro- 
pyl barbitunc and and aminopynne (aUo- 
nal) , chloral , chlorbutanol (chloretone) , qm- 
nine (3) , carbon dioxide and oxy’^gen by inhala- 
tion, anasthesia by inhalation, rest and quiet 

Carbon dioxide alone is dangerous, conse- 
quently, tanks containmg the proper mixture 
are advantageous Such tanks contam carbon 
dioxide combined with oxygen 5 to 10 per 
cent A simple and more fool-proof method is 
rebreathmg from a mask and rubber bag, even 
a paper sack may be used These methods 
should not be apphed for more than 15 imn- 
utes at a tune 

Self anaesthesia is occasionally advantage- 
ous and if used should be earned out with the 
patient m a sittmg position and with no arm 
rest Ether or chloroform is poured on a piece 
of gauze and held to the nose by the patient 
WTien a suffiaent amount has been inhaled, 
the patient removes it hunself, or relaxmg the 
unsupported arm cuts off further dosage 

It may be that more than one factor enters 
mto the cause of hiccup Therefore it is essen- 
tial to consider the case from other angles than 
that of infection, even though the case may 
f ulfill the reqiurements for the conclusion that 
It IS of mfectious ongm 

General treatment consists of measures 
which tend to build up bodily^ resistance It 
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* diuite In tbe chmcter o! fyinptomA pto- 
dnced, frcan that of hiccop to tb^ of letloijpc 
eocepntlitk He fdt a diufe hi tropbm 
orkxalliia^powefon tbe part of tbe Ofgiiilni! 
dttrhig repeated aoimal panafe eT pJntn>»rt thia 
pbeoCTaeriQCL 

camathr organiim bolated from pa 
tiCDts tuBolog from epfdemlc btfrry ft t oeo- 
rogenic type ^ ftr^tococaa in abort 
(StreptocDccia lingijtiB) Itmaybeobtahied 
from tbe throat a^ afao from the ciioe and 
blood. ‘Hie ornnom, HkewUe, has been Iso- 
lated from tbe Ntln arxl iptiul fiedd of iooca 
lated animals lo which hic cu p devTkiped It 
H glam poddvt, not encapiulated, prodoces 
greenish coloniea on blood aw pi^et, and 
grows in short dmm in liquid medhim. In 
Clncoae-brafn broth tbe growth Is rapid and 
diffuse, and aerobic colUvatfon destrojra Its 
^Koficity 

In iinimaJs, the patbologlcai fmdmgs do not 
appear to cooceta tbe phr^c oerres directly 
rauter are they confined to the baaal gao 
fboai, to tbe vails of the rentrfeiea, and to 
tbe gny matter of tbe cortec and meduQa, in 
vaty^ ertent Mlaoaooplcalk may be seen 
drcuBOcribed areas of hrmorrnaglc secrods, 
aod lofiUritkin with leucocytes and nmod 
cells esDcdallr about btood vc«els. In acute 
ksioas Wtem may be found. 

Tbe lymptoms and lesions produced in ani- 
mals by infectioas of active ffiCiatea and of 
soipciskcLS of dead bacteria and of hriitg bac 
tiTfa are cssenUalty alike accordhig to Rose 
now S ymptoms ibortest donaooa follow 
Inlectkm^^tratcs those of longert duration 
follow injecdoo of IMng bacteria, “"nie lo- 
caErfog power of this streptococcits coose- 
quently would aeem to be dne to a chemical 
jabatanCB produced dther by the strq)to- 
coccui or oaring the reaction indted In tbe 
Itost.'’ The treatir^t of cpideatuc hiccup Is 
oDoddertd together with that of persistent 
poatopeiatlve hiccup. 

PuUftrttm form. It seened to me that 
pahapa many of tbe cases of persistent post 
operative hiccup might be due to a gwdfic 
ocjtniBn as In epidemic hiccup. Following 
^ t^potbeds, and renewing cases, ma^ 
Interartfeig facts came to Ggfat, aomc of which 
might be worthy of note. 


The cDoditkn has affected, as far as I have 
obaerved, men only for tbe most part, nan 
of more than 45 )’e»rs of age, the avenge be 
log ^5 years. Itmayloikiwiiu^opestJons 
on the c^oQ tbe urinary tract (cspedoIlT the 
prostate giand and the bladder) tbegallktd 
der tbe stomach, and ocosionally other stnic 
tores. If the cases which foflowed gislijc 
surgery be omitted tbe ibortest dnntiaD d 
tbe hKXUp was 4 days the longest if days, 
the avenge, 9.7 days. 

This type of hiccup, which b pcnifteiu and 
vUefa comes on after operatke s eems to nm 
a defimte course, Tariff only in intend ty tad 
duration the coone is such as might be ran 
by any infectious disease. In tbe early and 
late p^ of iti progress It is ameotble to 
symptomatic treatment, from vUch teupc- 
rary relief may be expected. At its bdjtt, 
hjJWTVcr DO measure* for rtUef that are di- 
rected against symptoms have any spprea- 
abie val^ except nubcal steps sra u be 
latenl phnmicUsls or phredcotnoty These 
nansTgts are and should not be 

ad»ted except u last resorta. 

In onset of unfortunate cunpOcstiOD 
may be on any day af Ur ooeraticai, but asoaBr 
gome time between the ml and tbe scvtntii 
days. Tbe cooditioo la not *en in any one 
•eajon howevrr. thera is a greater bdiiecce 
between and Inaoding tbe months of Nomo* 
ber and ApriL 

On the oasb that I have known a 16 day 
attack of hiccup to follow prostsUc mamgt, 
that I have kcd only males affected, and thrt 
a large majority were more than 45 of 
ago, that in pri- g^ral cases In which tie 
cDodltlan did occur as a compHcati®, nsaaUy 
there were also urinary syroptocm present fr 
there had been diaturbance of the prostate 
giand such as reqxdred repeated cathetai» 
tloo or an faviauiling catheter I have tie 
hypothesis t^ primary focus of the In 
feeboo la the prostate riand. No t tha t aD 
prostate giands harbor the ipedfic argams^ 
out certsan men are potential v ictim s cl tie 
Infcctkro, given the proper condition. 

On the aammptaon, then, that 
postopeative h keo p might bo enw e d by * 
apea& organiita, RosciSaal and I made a 
md bacteriological study of sovenl 
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most part the mating condition is subdia- 
phragmatic abscess, supradiaphragmatic ab- 
scess, or other infla mm atory condition situ- 
ated contiguous to the diaphragm, the source 
of imtabon may be distant, but segmental 
Here medical or surgical skfll is called for, as 
the mdividual case may indicate 
EUon has reported a case of direct reflex 
hiccup The patient was a negro aged 28 
years, who 8 days pnor to the tune that EUon 
saw him had recaved a stab wound in the left 
trapezius muscle The fourth day after the 
mjur}' he began to hiccup The tissue about 
the stab wound was fluctuant, and on bemg 
opened was found to con tarn about 15 cubic 
centimeters of pus Fluoroscopic exa min ation 
of the thorax gave evidence of paroxysmal 
contractions of the diaphragm, occurrmg 
about ten times each minute Phenobarbital 
(lummal), bromides, chloral, sodium isoamyl- 
e 4 yl barbiturate (sodium amytal) and mor- 
P™e were given for 3 days without effect On 
the seventh day of hiccup, the left phremc 
nerve was crushed, and hiccup ceased withm 30 
nnnutes, returned for 20 min utes the following 
oay , and from then on recovery was uneventful 


teeatitent of aeechanical hiccup 

The structures concerned with the reflex an 
Eiay be exated by mechamcal means, such a 
pressure 

Central form Among central causes ar 
umors of the bram, which may result 11 
ect pressure because of their position, o 
ey may result m secondary pressure If th 
pr^sure is duect, operation may be chrecte( 
dir Itself, or decompression may b 

e ed at rehevmg the pressure, or sympto 
i^K may be duected at the hiccu] 

’ cause bemg disregarded If second 
sid from tumor of the bram is con 

to be an etiological factor m hiccup c 
mvni following treatments, whic 

Ka j ^ hypertomc solutions, shouli 
soluu^^^^^ glucose, m 10 or 20 per cen 
Si''''cn mtravenously\ magnesium su] 
® ^^otenPon enemas, hy'pertomc cathai 
anlp action is based on the pnc 

and CT^ Hold mto the mtesPnal trad 

can u P™'^ture SymptomaPc treatmen 
0 be earned out as desenbed 


Another class of central causes is vascular 
disturbances, either within the bram, or con- 
cerned with the blood supply^ of the brain 
particularly the bram stem These vascular 
abnormahties may'^ chrectly mterfere with the 
hiccup center, which presumably’’ is in the 
brain stem near the respiratory’ center They’- 
may mterfere, secondarily, ■with that center as 
a result of mcreased mtracramal pressure 
Treatment is rarely surgical, and is usually’ 
confined to sy'mptomatic measures and to re- 
bel of pressure by’ use of hy’pertomc solutions, 
as suggested It is well to remember also that 
it is possible to have, as the primary cause of 
hiccup and vascular disturbance, the presence 
of the Streptococcus singultus as has been 
demonstrated by Rosenow (16) m a report of 
a case of thrombosis of the cerebellar and 
vertebral artenes assoaated with mtenmttent 
hiccup Rosenow was able to recover the 
streptococcus from the throat and unne dur- 
mg life, and from the blood stream after 
death, and to reproduce the spasm and e-vi- 
dence of central localization m ammals 
Peripheral form The first subgroup under 
this ty’pe has to do with disturbance of the 
stomach Rapid gastnc dilaPon as a cause of 
hiccup IS illustrated by’ the hiccup which af- 
flicts mfants Their small, y’oung stomachs 
are rapidly’ filled to more than normal capac- 
ity, and hiccup is a not infrequent occurrence 
The mother or nurse has to balance the child 
just so over the shoulder to "get up the 
bubble,” a procedure usually’ accompamed by’ 
partial return of mgested milk Physiologi- 
cally, the spasms may’ aid m the foremg of 
stomach content through the py’lorus and mto 
the small mtestme by the do-wnward force of 
the diaphragm and the spontaneous tighten- 
ing of the abdommal muscles 

Rapid dilation, also, accounts for hiccup 
which follows heavy’ meals taken by’ adults 
In fact, most of the so-called simple hiccup of 
short duration is caused by rapid dilation, and 
methods most efiicaaous m treatment are 
those which empty' the stomach, either remov- 
ing the content from above or aidmg m foremg 
the content mto the small mtestme Thus, 
hiccup of this sort wall e’^ entually cure itself, 
but It IS uncomfortable, and means are at hand 
to hurry the procedure It is best to begm 
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mxy be necoiMy to comhatt delminUlon, to 
controJ d J abeta , to lupport » detdmt bout, 
to ificreaje output of ITuu to Improve diuiioa 
tfoD in other nyt, to build op « c*rf»bytinite 
raerre, UhJ to treat tUffTnla. BLiny pooibfli 
ties are to be considered, tod each case b a 
problem onto Itself 


raiATWEirr ot cnnccAi mcccr 


As a (Toup thb type Is somewhat difficult 
to dedse. It contains particolarly those cases 
of hiccup caused bv in^estioo of highly Uritat 
ing foo® or Dqnids and It b gcocrilly of 
comparathrly brief duration Tne chemkaJ 
factor may be combined with a mechanical 
one. Fairicnlaiiy b thb true wixa htccnp 
foUowi gaxtrk opeiatlacia. For a few days, 
sv^llng and cede m a may inteifcre with gastric 
motilfty and the outlet or outlets, new or old, 
may fcmctkm badly Gastric aeoetloQ and old 
blood may be retained and become rancid, 
creatloK choolcal Irrlutkn and caosiag or 
beuig a contrfbutary cause to redet 

It b in the groan of chemical hiccup that 
alcohoQo hkcup falls, aiki those cases r^erred 
to by Paulas Aeglseta when be stated mai^ 
people hicaip when the food ipolb 00 the 
stoma cfa." 

Treatment most consist In rcmoral of the 
f ifTsft, which b beat accoropTbhfd by emptying 
the stomach, keeping It empty if the coolent 
cannot pass through, or if outlet of the 
stomal b patent, aiding in n^d paatage 
fhmngb the intestloal tract what has not been 
vomited or washed out with a s t omach Cohc. 
To thb, large doses of a bland oO 

ire better than an irritating cathartic Cops- 
OQs ibo tnduce greater peristabb and 


lid Iq dhniaatwn. 

The following measures might be daawi as 
ipedfic treatment gastric bvage, smgie, re 
or ccastant, tach ai can be effected 
through an Indweffing nasal Rehias tube ad 
mhibtratloQ. of tmetica, such as tpotnorphiDe 
riTfeg of Urge doses of hot water mda water 
irestaid indso forth adndnbtratkm of baa 
tive* iati» tb.n cathartics admiobtratfoD 
of enemas which may contain turpentine a^ 
adminbtrmtion of pitnltrin. 
sunce a surgical ampul b givm In divided 
either with an eoema or alcoe. 


Sraptomatic treatment may be n eema ry 
It sho^ not interfere with treatmeit aimed 
at the cauae After the aosalive agent bu 
been ellnzioa ted treatment $hoQld be dincted 
at the hkrop itself it being remonhered that 
if the hiccup cootinnes alter repeated Irrtge, 
the canse oi the Irritation ttili remains tod 
most be properly treated. Ooe b Hkeiy (0 
forget thb, and to begin dr&hlmg into the 
stomach in repeated doses such idffl tyiftsl 
Imtanti as Hoiffman s anodyne, and chloro- 
fonn and sugar These temporarily anaatbe- 
tise the nerve receptora, hut tb^ tend to 
aggravate the cootfitfoa or to prolong tie 
course of the hJeenp when the nnmiing effect 
has worn off After speciSc treatment hu 
been carried out, and in cates in which a 
mechanical factor U not present, ooe or more 
of the following substan^ or methods may 
be uaed 

Repeated small doses of lodlnm bfcaiho- 
nate, or a nmibr aOc^ alkalme mbstancr b 
vatex olive oQ in *mau doses (or mioenJ cd) 
harbHal (veronal) In warm Ice oeta 
sips of Winn wattf . soft diet, do harsh foods 
for a few days u frw drugs as pciimMe, aad 
sprays to the throat of a s per cent solotlao of 
cocaine foDowvdbyapphcatktnefrepercent 
cocaine to the laiyTix by indirect btyugo*- 
copy Any sohition of coeffne so applied most 
bebeshly prepared to be entirely safe Again, 
by Indir^ larynfoscopy tboat i cnhlc centi- 
metez. of 4 per cent cocaine in a laryngeal 
syringe b InatiUed, drop by drop, between the 
vocal cords into the trachea By the same 
method warm plain albolcDe b tiin diojped 
into the larynx and trachea. Treatment by 
■pray and direct appliextion so<^ as thb, 
tepeated once a day mr a few days, has been 
reported to give temporary rehef ITieraticiD- 
aJe b thfi cocaine ahohsbes tbe afferent source 
of reflfa irritatfon via tbe vagtis nerres, the 
efferent path being of course, ihioogh the 
phrenic nerves (4; 

It b within the realm of reason to suwicae 
that the chemical change produced In celb by 
inllammatoTy reactioo near the dbphrigin or 
for thai matter In any part of the reflex art 
cooceroed with hiccup, may be the Inching 
rau€r of the ClinicaDy such * 

cause may be difficult to determine for tbe 
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ment, of course, should be such as will have 
a psj'chological effect The condition is caused 
by suggestion which may be subconsaous, and 
it may be cured by persuasion The type of 
persuasion depends on the individual case, and 
vanes from mild to almost inhumane methods 
The mental basis for the hiccup should be 
detemuned if possible Then the following 
may be tned reasoning, which is rarely suc- 
cessful, contrast baths, contmued adimnistra- 
tion of sedatives m large doses but no opiates 
unless necessary, emetics, particularly apo- 
morphine by hj^iodenmc mjection, repeated 
lavage, large tubes bemg used, anaesthesia, 
mdirect tracheal mtubation, the tube bemg 
left in place several hours, and phremclasis 
A typical case of hy^stencal hiccup of a girl 
of 23 years was reported by New Hiccup 
that had lasted intenmttently for months was 
cured permanently' by two mtubations with 
an O’Dwy'er tube of large size The tube was 
left m place the last time for 8 hours 

treatmekt of indeterminate hiccup 

In this group are mcluded those cases which 
cannot be justifiably placed m any of the other 
groups It IS the hope that it will prove to be 
^ ®®3ll group and wdl grow smaller as cases 
of hiccup are more closely analyzed Treat- 
ffient here is necessarily of a bhnd type 
ohould the hiccup be persistent, the known 
specific treatments for cases m the other 
groups should be tried For example, en- 
cephahtic antistreptococcus serum, or en- 
cephahtic antibody globulm solution should 
oe given If aU such measures fail, operation 
on the phremc nerves must be considered 

surgery directed at cutting TTTT. 
reflex arc 

Surgical procedures on the phremc nerves 
0 control hiccup, attack the symptom but 
oause Consequently' such a method 
f resorted to until aU others have 

^ ed Undoubtedly there is a place for 
P enic neurectomy', avulsion of the phrenic 
nerves, and phremclasis It may be noted m 
e literature that such surgical measures have 
^taken after several days of hiccup 
thn L considerations should be 

ugfit of before operation is attempted 
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most cases of persistent hiccup, epidemic or 
postoperative, among men, are on basis of 
infection with a specific orgamsm If specific 
treatment has not been apphed it should be 
remembered that like most other infectious 
conditions, infectious hiccup runs a defimte 
course, varying only m seventy' and duration 
On an average, days is the duration of 
hiccup as a postoperative comphcation The 
longest duration of which I know was 27 days 
Operation means additional trauma to already 
w'ell exhausted patients However, operation 
on the phremc nerves to control hiccup may 
be advisedly done m some cases It must be 
based on evaluation of prei'ious treatment, on 
one’s bemg convinced that the condition has 
not about run its course and is ready' to stop 
spontaneously, and on thorough consideration 
of the mdividual patient from the angles of 
physical and mental depression and exhaus- 
tion If other methods have failed, and the 
hiccup has lasted for weeks, phremclasis, as 
described by' Egan is the surgical procedure of 
choice If, on the other hand, hiccup has 
lasted months, pbremcectomy' or phremc avul- 
sion IS perhaps the best method of control 
Crushing or cuttmg the left phremc nerve may' 
only decrease the seventy of the condition, 
but wiU not ehmmate hiccup unless it 15 ready 
to stop spontaneously Thus, this measure 
may falsely be considered curative 

the possrBnjTY of autovaccination 

The foUowmg cases I am reporting in more 
detail to illustrate the possibihty of auto- 
vaccmation m hiccup 

Case i A man, aged 60 years, undenvent eitra- 
vesical ezosion of bladder dii ertjcula, June 25, 1929 
The second day after operation, hiccup began At 
first it ivas easfly but temporarily controlled b> 
ordmary methods As time wore on the comphca- 
tion became more severe (graded 4), and was no 
longer controlled at all well Sodium isoamylethyl 
barbiturate (sodium amytal) m doses of 5 grains re- 
cjuired i hour to take effect, and gave rehef for 2 
hours at most. Morphme and codeme were the 
other drugs which m comparatively large doses 
could be counted on to give temporary rehef Car- 
bon dionde gave rehef at the height of the hiccup, 
but only for 20 mmutes The postoperative con- 
valescence as a whole was stormy, the temperature 
ranging from 100 to 102 $ degrees F for a number 
of days, and the average pulse rate was 95 beats 
each rmnute. The duration of the hiccup was 8 day s 
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A CUTE cholecj'stic disccise is occupjTng, 
/L\ at the present, a prominent place in 
^ ^ medical hterature, the major reason 
probably bemg the difference of opinion rela- 
tive to its treatment 

A umversal classification of cholec}''stic dis- 
ease vould simphfy the problem Certain 
tj^pes of acute cholecystitis are treated simi- 
larly the vorld over Thus, acute catarrhal 
cholecystitis is never considered a surgical 
problem, nhile acute gangrenous cholecystitis 
necessitates immediate operative care Our 
problem lies not in these but in other acute 
gall-bladder lesions, namely, acute exacerba- 
tions of chronic cholecystitis, acute hydrops, 
awte empyema, necrotic oedema (7), acute 
phlegmonous cholecystitis, and acute or sub- 
acute perforation of the gall bladder The 
problem would be still further sunplified if we 
could anticipate the type of acute lesion pres- 
ent, but herem hes much of our difficulty, as 
his difierenPation is often qmte impossible 
ccaaonally the careful diagnostiaan correct- 
y dehneates the pathology present, but often 
1 IS impossible to judge the stage of the dis- 
ea^ properly Therefore, it has been consid- 
ili delay surgichl mtervention until 

® I ^Snosis IS adequately estabhshed and 
n n the acute mflanunatory lesion has some- 
" at subsided The results of this procedure 
can be evaluated from the foUowmg data 
unng the 12 year period between 1919 and 
91 j 495 patients admitted to 
ttr. u” Franasco Hospital, not incluchng 
inose hanng tonsiUectomies Of these, 2 3,864 
upon, approximately one- 
, , These included 1,614 patients sufier- 

cholecystic disease, less than one- 
nr)5ic ? ''^cre operated upon A diag- 
2Ar, 'aj cholecystitis” was made m 

49 After reviewing the histones, I elum- 


11 ^ 


5 as not sufficiently acute to 


nated 

studied in this paper Therefore, only 134 oi 
1,014 gall-bladder entrances were foi 


“acute cholecystitis” (8 2 per cent), approxi- 
mately^ o 56 per cent of the total hospital 
operative cases or o 046 per cent of the total 
hospital admissions, not mcluding the tonsil- 
lectomies In companson with other acute 
abdominal lesions, acute cholecystitis was 
about one-tenth as frequent as acute appendi- 
citis, one-half as frequent as perforated gastne 
or duodenal ulcers, and twice as frequent as 
acute mtestinal obstruction 

The total cholecystic lesions encountered 
dunng the period between 1919 and 1931 were 
grouped as follow s 93 cases of pencholecy'sti- 
tis, 134 of acute cholecy'stitis, 630 of chronic 
cholecystitis, 639 cases of chronic cholelithi- 
asis, and 118 of common duct stone or carci- 
noma 

The cases of acute cholecystitis are tabu- 
lated m Table I It will be noted that 4 
instances of perforation occurred m patients 
while under medical observation In none of 
these was the perforation recognized by the 
chnicians before death Furthermore, 4 m- 
stances of acute empyema treated medically’^ 
died of pentonitis In i of these patients pen- 
tonitis was recognized and beheved to ema- 
nate from an acute cholecystitis, but the acute 
peritoneal reaction was not diagnosed In the 
second patient, an acute empyema of the gall 
bladder had been suspected In both instances 
the clmicians awaited localization of the acute 
mflammatory lesion before callmg surgical 
consultation In i case, the acute cholecystic 
disease was not suspected, the other patient 
refused to be operated upon These errors, of 
course, cannot be construed as indictments 
agamst the physiaan They’- sen'e as illustra- 
tions along -with other cases more fuUy dis- 
cussed later m this paper, of pathology the 
seventy of which cannot always be evaluated 
before operation 

A companson of the medical and surgical 
mortality' further emphasizes the difficulty of 
recogmzmg how severe an acute cholecystitis 
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yl CUTE cholecystic disease is occup\Tng, 
yL\ at the present, a prominent place in 
^ medical hterature, the major reason 
probably being the difference of opimon rela- 
tive to Its treatment 

A imiversal classification of cholecj’-stic dis- 
ease ivould simplify the problem Certain 
tj^ies of acute cholecj'stitis are treated simi- 
larly the world over Thus, acute catarrhal 
cholec}'stitis IS never considered a surgical 
problem, while acute gangrenous cholecystitis 
necessitates immediate operative care Our 
problem lies not in these but m other acute 
gall-bladder lesions, namel}’’, acute exacerba- 
tions of chrome cholecystitis, acute hydrops, 
acute empyema, necrotic cedema (7), acute 
phlegmonous cholecj^stitis, and acute or sub- 
acute perforation of the gall bladder The 
problem aould be stdl further simplified if we 
could antiapate the type of acute lesion pres- 
ent, but herem hes much of our difficult)’’, as 
t^ differentiation is often quite impossible 
Uc^sionaU)’ the careful diagnostiaan correct- 
y delineates the pathology present, but often 
1 IS impossible to judge the stage of the dis- 
ease properly Therefore, it has been consid- 
to delay surgical mtervention untd 
e diagnosis is adequately established and 
nntil the acute inflammator)’’ lesion has some- 
^ at subsided The results of this procedure 
can be evaluated from the foUowmg data 
'cnng the 12 year period between 1919 and 
were 91,495 patients admitted to 
^ ^^^^cicisco Hospital, not mcludmg 
ose having tonsfflectormes Of these, 23,864 
f operated upon, approximately one- 
f These mcluded 1,614 patients suffer- 
fnnrii>°°c oholecj’stic disease, less than one- 
nne ^ °t^tbese were operated upon A diag- 
Af cholecystitis” was made m 

natpH reviewmg the histones, I ehmi- 
stiiri ^ suffiaently acute to be 
^ paper Therefore, only 134 of 

1,014 gall-bladder entrances were for 


“acute cholecj’stitis” (8 2 per cent), approxi- 
mately o 56 per cent of the total hospital 
operative cases or o 046 per cent of the total 
hospital a dmi ssions, not mcludmg the tonsil- 
lectomies In companson with other acute 
abdominal lesions, acute cholecystitis was 
about one-tenth as frequent as acute appendi- 
citis, one-half as frequent as perforated gastnc 
or duodenal ulcers, and twice as frequent as 
acute mtestinal obstruction 

The total cholecystic lesions encountered 
dunng the penod between 1919 and 1931 nere 
grouped as follows 93 cases of pencholec) sti- 
tis, 134 of acute cholec3’Stitis, 630 of chrome 
cholecj'stitis, 639 cases of chrome cholelithi- 
asis, and 1 18 of common duct stone or carci- 
noma 

The cases of acute cholecj’stitis are tabu- 
lated m Table I It wiU be noted that 4 
instances of perforation occurred in patients 
while under medical obseri’ation In none of 
these was the perforation recognized by the 
chmaans before death Furthermore, 4 m- 
stances of acute empyema treated medicalK 
died of pentomtis In i of these patients pen- 
tonitis was recognized and beheved to ema- 
nate from an acute cholecj’stitis, but the acute 
pentoneai reaction was not diagnosed In the 
second patient, an acute emp3’ema of the gall 
bladder had been suspected In both instances 
the chmcians awaited localization of the acute 
mflammatoiy- lesion before calhng surgical 
consultation In i case, the acute diolecA’stic 
disease was not suspected, the other patient 
refused to be operated upon These errors, of 
course, cannot be construed as indictments 
agamst the phj'siaan They ser\’e as illustra- 
tions along with other cases more full}’ dis- 
cussed later m this paper, of pathologj’ the 
seventy of which cannot always be evaluated 
before operation 

A companson of the medical and surgical 
mortahty further emphasizes the difficulty of 
recogmzmg how severe an acute cholecj’stitis 
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TABLE n — ^AGE AND SEX 


Aps 

Total 1 

Males 

Females 

20-25 

4 1 

I 

3 

26-30 

2 1 


2 

31-35 

3 1 


3 

36-40 

3 1 

I ^ 

I 

41-43 

3 1 

I 

1 

I 

46-30 

9 


7 

51-55 

2 

i ^ 

2 

56-60 

4 

i ^ 1 

3 

61-65 

3 

2 

I 

66-70 

5 

3 

2 

71-75 

2 1 

1 ^ 

1 

76-80 


I ^ 


81-85 

I 

1 ^ 


Total 

43 

! 17 

26 


in many instances even by the able; 
pnysiaans^ Therefore, it seems to me tha 
operative intervention should be undertake 
wrlier m every doubtful case The statistic 
other authors show that the operativ 
of acute cholec3'stitis need not b 
.1 ^ f^or own data mdicate 

probably too conservative m ou 
tment of this disease Inasmuch as th 
urgeon is called m consultation by th 
^ makmg a plea, which i 
oonsulteti°° f^ose figures, for earlier surgia 

A more detailed study of the severest case 
ay enhance our problem From the sene 
34 cases of acute eiiolecystitis, I hav 
fora^t^ consecutive operative cases of pei 
gangrene, or acute empyema fc 
and ^/,^°^/^oration There were 17 male 
acra 5 morales, ranging from 20 to 85 years c 
her n ^ ™ Table II The greatest nuir 

althoShM? between the ages of 45 and 5c 
eentagf \ surpnsmgly high pei 

mnHpLf 7 ’decade bet-n-een 6o and 70 Tw 
reSSnf Instances of acute gan^ 

aged° pei 


TABLE m — SYMPTOIIATOLOGY 


Time 

Damtion of chronic symptoms 

. 

Duration of second 

Colic 

Indiges- 

tion 

Vagae 

Jaun 

dice 

Acute 

symptoms 

Acute 

attack 

Denied 

B 

S 



None 

1 


1-3 mos 

H 

a 



Few hr 

E 


4-6 mtM 

4 

c 


1 

la hr 

E 


7-ia mos. 

X 




1 day 

s 

1 

i-j yra. 

5 




1-3 days 

9 

4 

2-4 571. 

B 

4 


X 

4-6 days 

II 

z 

4-6 57B 

H 


I 


1-2 wks. 

3 


6-10 57s 

a 




1-3 W1.S. 


Over ro yrs. 

a 

I 



More 3 wks 

1 



Acute symptoms Six of the 43 patients 
demed ever having had stomach ehstress of 
any sort Two had had ehstress of less than 3 
months’ duration, the 35 remaimng patients 
gave a history of suggestive or tj^iical gall- 
bladder disease over relatively long penods of 
time (Table HI) Only 2 of the patients, 
however, had been pre\aously jaundiced 
Acute symptoms were demed by i patient, 
he mamtained he had had no distress even 
immediately before surgerj' was mstituted 
Another elderly patient was under obser- 
vation for 35 days m the hospital foUow- 
mg two operative procedures for prostatic 
obstruction when he suddenly developed 
acute abdommal pam with marked physical 
signs of some abdommal catastrophe Wi thin 
a few hours he was operated upon with a 
tentative chagnosis of mesenteric thrombosis 
but a ruptured gaU bladder was found He 
must have had considerable pathologj^ m his 
gall bladder long before perforation occurred, 
yet he gave no mdication of any gall bladder 
disease m his historj’- or durmg his 35 days m 
the hospital One patient was operated upon 
for a strangulated femoral henna, the hernia 
was present but not mcarcerated A ruptured 
gad bladder caused the acute abdominal 
sjTnptoms One patient was operated upon 
for a ruptured ulcer His prenous history 
was quite typical of chrome duodenal ulcer, 
but at operation an early gangrene of the gad 
bladder was found but no peptic ulcer Only 1 
patient had a history of acute onset 12 hours 
before exploration was instituted This pa- 
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TABLE V — LOCALIZATION OF PAIN TABLE \T; — FE\^R AND WHITE COUNT 

Lodbaltoo 

ClM 

Hass Ttmper- 

ature 

Cases 

BBC 

C» 5 e 

Differ 

catial 

Casts 

Diffuse 

5 


6 

Ssoo-ioooo 

5 

6-65 

I 

R.U Q 

10 

Absent 13 

7 

lOOOO-IIOOO 

I 

65-70 

0 

L U Q 

r 

99-100 

IS 

IIQOO-IZOOO 

3 

70-75 

2 

100-101 

3 

1^000-13000 

2 

75 -So 

8 

R.L Q 

2 

loi-to 

3 

I30CO-I4000 

0 

So-Ss 

13 

Shoolder 

I 

ioi-i03 

4 

14000-15000 

3 

85-93 

II 

Back 

I 


1 s 

16000-17000 

7 




17000-18000 

4 


^igtdny Local ngidity -was totally absent 
in 2 of the patients and only suggestive ngid- 
ity was noted in 6 In the fonner, i patient 

iSooo-ioooo 

7 

30000-25000 

6 

25000-30000 

3 

«. 5atigicuuub gau Diaaaer 
secondary to caranoma of th 
and the other had a perforatio 
^ted local abscess at the n( 
bladder ilost of the patients 
very frank local or general nf 
v’as palpable in 12 of the patii 
^ absent m 13 

Feacr The fever chart probi 
most surpnsmg data (Table 1 
patients had normal temperat 
ospitahzation penod before s 
ese had normal temperature 
or 5 days, yet at operation 
oimd m the pentoneal cavity^ 
tion of the gaU bladder One 
onartfor 3 weeks was normal, ^ 
a perforated gaU bladder with' 
tainmg 5 stones was found be 
and the gaU bladder One pa 
single temperature recording, t 
a mptured gaU bladder and 
nere foimd One patient 
^ 6 degrees for 

operation perforation of tbe g; 

pentoneal cai 
pother patient had a temp 

entran( 

1 the next day^ it was i 

so for 10 days, yet at 01 

bladder wit 
of iL ^ “°tanimg a stone be 
the gall bladder and the d 

grees a temperai 

) yet at operation 10 ho 

■^tnout stones i 

11 1 

3COOO-40000 

X 

c gciu uiauuci, 

m with a deepH 

:ck of the gall a gangrenous gall bladder with a perforation 
, however, had and free bile m the abdommal camty Several 
pdity A mass of the patients with ruptured gall bladders 
ents and noted had fevers less than 100 degrees The patients 
with acute empyema of the bladder, as 
ibly’- offered the a rule, had the highest and most constant 
IT) Sin of the fevers The fever graphs, however, were less 
ures during the elevated than imght be expected, espeaally m 
urgery One of the cases in which perforation or localized 
s every 4 hours gangrene were present 

L free bile was White count The polyunorphonuclear white 

from a perfora- cells gave the best laboratory mdication of 
patient’s fever acute inflammatory^ disease (Table 'IT) A 
pet at operation majonty of these patients had a white coimt 
an abscess con- of over 16,000 Only 5 were below 10,000 
tween the hver These included three perforations, a gangrene, 
tient had but a and an acute empyema The differential 
hat was 97, and count was also high, although not as defimtely 
general pento- mdicative as the total white count One pa- 
had a tempera- tient who had a perforated gaU bladder with a 
12 days, yet at waUed-off abscess had a polymorphonuclear 
ill bladder with count of only 62 per cent, i with an acute em- 
/ity was foimd pymma had a 73 per cent differential, whfle an- 
erature of 99 6 other ruptured gall bladder had 74 per cent as 
:e into the hos- the highest count dunng his 12 day penod of 
aormal and re- obsemmtion m the hospital Some of these 
leration she had low counts, however, may not represent the 
Ji a large local true picture, for only two or three counts 
itween the neck were taken dunng a week’s obsenmtion, 
uodenum The patients operated upon a few hours after 
ture of 9S 8 de- entrance mto the hospital had' only a single 
urs later he had count recorded 
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bons ObMOusly the perforation i\as slow 
enough to permit adhesions to wall off the 
perforating site Operation might have been 
mshtuted at an)' stage m the waUmg-off 
process mth equal secunt)' Do we wait for 
acute appendicitis to wall off? Is the mortal- 
ity better in perforated or non-perforated 
appendiatis? The answer, of course, is that 
earl) surger)* in non-perforated and late in- 
ten'ention m perforated appendicitis is best 
And so, mdeed, our statistics prove true for 
acute cholec)'stitis Our difficulty bes not in 
the t)-pe of pathology we find after the gall 
bladder has been operated upon, but rather 
ui -what stage shall we operate And our pres- 
ent study has shown that we are unable to 
determine before operation what state of 
patholog)’, or often even what Lind of path- 
ology IS present So we wait, hoping for 
localization If it does not occur, mortaht)’ is 
extremely high If it has occurred, operative 
mortaht)' is low But the nsL of waiting is 
grater than the risk of early inten'ention 
Cholec)'stectomy was performed m 2 1 cases 
With 2 deaths, a mortabty of approximately 
^0 per cent Cholecystostomy was done m 
20 instances with 9 deaths, a mortaht)' of 45 
per cent All the patients had advanced, 
acute, gall-bladder pathology There were ig 
^rforated gall bladders, ii acute local or 
fti 12 acute empyemas of 

, ^ sail bladder An analysis of the operative 
eatns shows that 3 of the ir patients with 
^npene (mortahty 27 per cent), 6 of the 18 
f (mortahty 33 per cent), and 

0 the 12 with acute empyema (mortaht)' 
7 per cent) died Acute abdommal lesions 
^^‘^Smzed chmcaUy but not m terms of 
^ ^ patients with gangrene, m 6 

pm P^™’^^h.ons, and m i with acute empy- 
“im who died 

study It IS evident that our abihty 
aniif chmcally the type or stage of 

velonp?°Tfr'^’^'^ pathology is not well de- 
honm f '' f justified m watchful waitmg, 
maln^ of the acute inflam- 

arni5" only under the most favorable 

nursiTirr hospitahzation, adequate 

MTipn^’ 3,nd laborator)' facffities 

bladrip^^ 2cute abdomen of suspected gall- 
origin IS present, exploration should 


not be dela) ed too long The operative risk is 
less than that of watchful waiting for the 
mortahty from late comphcabons is greater 
than the mortahty of early surgery Surgical 
opmion is swingmg toward earher exploration 
in acute cholec)'5titis and statistical studies 
seem to warrant this course Improvements 
m pre-operative and postoperative care and 
better t)'pes of anaesthesia are undoubtedly the 
reasons for this recent lowered mortahty 

My present study, though it covers a 
relatively small senes of cases, mdicates that 
a change from the earher pohc)' of delayed 
mvestigation is warranted I have premously 
felt that our attitude should be conservative 
m acute cholec)'stitis except m cases of gan- 
grene But from recent expenences and those 
of others recorded herem it is emdent that we 
are unable to detect chmcally acute gangrene, 
perforation, or even empyema of the gall 
bladder with suffiaent accuracy Patients 
who we beheve have an acute empyema 
later pro^ e to be suffermg from gangrene or 
perforation We pursue the pohc)' of watchful 
waitmg with the hope that the acute inflam- 
matory reaction wfil subside or localize I\Tien 
finally forced to operate we find to our chagnn 
that pentomtis is already present The recent 
statistics of surgeons who have explored these 
cases earher are mdeed better than our own 
Since I have become bolder my mortahty has 
also decreased None of the few (9 only) cases 
of acute empyema m which I have performed 
early cholecystectomy have died This is m 
accord with the expenences of Fowler, Gra- 
ham, Santee, Estes, and Hayes I beheve 
that the future studies of others wdl uphold 
the contention of these wnters m advocatmg 
earher surgical consultation and laparotomy 
m cases of suspected acute cholec)'stitis 

StlilMARY 

1 The pathology present m acute chole- 
c)'stitis cannot be adequately evaluated 
chmcally 

2 Explorator)' laparotomy should be in- 
stituted earher m suspected cases of advanced 
acute cholec)'stitis 

3 Perforations and gangrene of the gall 
bladder occur more frequently than is usually 
beheved 
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POSTOPERATIVE PULMONARY COMPUCATIONS 

E. t, ELUSOH. il D FACJ AjroCnABXn MciAUCytUN UJ) Panjjjmw 

rw WcM tvw* C I^ f wm if •**« d rmvfiM %mt»d 


P UUJONARY ODfapUcalioia taavt ahfaya 
edtttd M a vary rm probten ia tbe peat 
cficnttn ffitiwiemcfit <d dw sandea! p* 
tfeat Tbt (vfv Uterttoie aa tbe nbtret of 
*Tv.'»mt'»tW ta ttUtke to mg efy faaa to It lltde or 
IM couaeax ngaidtaf ttw bddoKB of pUacDaiy 
tvBp fWA -m< pnfaao^ beeaiae of tbe abort 
aocftboifa aai cbr b «hkb tbe urglcal 
jwo cg ft n g i of the day were perf urn a al , ioeetber 
wUE laflon to ditgaoMe the qyKUtkio aa snadaf 
Fotnuoary cBk*m baa bees fo>uui to ocou- Id 
freen I S to 5-S per emt d aQ poatopertttre caaea 
with a reaiOtiBt jtooal aKtrUilty d fram o-^ per 
cent to 0.7 per cant ohfcfa can be dt&utaly 
uabei to the puhaobtry cwDpikauoo- Wbeo 
(M teathxi that apprabtiatety coe b every two 
bondrtd patimta aslarritted to «fgerT 
awxBinb ffcoctly *a a reaoh d a EKilnwoary cnio- 
rtkatko, tbe frmt boportaiKa ol (iih mbfed be 
cooMamnne On baib we have oodotabea 
a aitfcaf aaalraif d afl Af portopentfve pul- 
tffljoary conmlicatloa* ocenrrint <* Scrrlce C d 
tl»e of dw Utdivtmtr d PmaQriYMja 

daiini tbTpaat o r*ra, in the hope d obtalntof 

bjIctBAtk* wUdi wfQ eaabk B» nwrt aacceadttDy 
lonwhatlbwi. Thwatatiattoihaw^ufceii 
from thb ooe aecrfca of tiw <*» boapfdJ tulhtx 
tl«n bom more than ooe to oftfcr that coortant 
factoo rfbowt=*.c*’tW'>C^t^» 

Vaowo a*l appeedated To infafada^ m« 


tMry Oa Scratca C any patient who numfeia 
any ahaonaal pcatopesanre teraperatwa leae 
tbax, ca who cocdziwo to rtm an xaatm tlmted 
txmpennm for a penod loDfcr than tbe t or 4 
<kyaaaacdatgdwmithtpo»t D pef a tfre iTnfnfw ,>i 
aredM caidulh by aQ avafiaUt Dtsna to aacff 
tain tbe praatsKfe cJ polmtEEity mtbdw AS 
liattoti vbo donaxatrated avidetice ofa ptd- 
tbcaiaiy Waioo dihirr to pbyiia) mmlbation d 
to roentgoidcwlcai atodr an badodoj tn tbe 
fmip U Ricb mdlnp an etidtni bemen tfaw 
d cfxsatkn and dtadage {ram awgicil aerrice. 

Prcao Stpumbei 191* to tepteubo^ >pjJ. 
then wen r^rf’operiijonaperitwiiiedcassarttal 
Semca C, and thwicam tM badi d tbbatwy 
Tbeac Cfifntkaa wtn aB ftnenl pro- 

cedaro and do aot Indode gynecdneicat, 
kal, D pi w amg kaL or otnbryntofqpoU aoiteiy 
la Ufa amee 1 ao pmTd poatopeni tm znlmoearr 
cosapUcatbKa occurred, and in 39 d tMa dwtb 
oc cuf Tt d . liifi le p m i u ta a aacetdclity ot i-69 
per exst asd a geDtral moTtaStr fnanpulsicauuy 
coQjpilcatio*ia« 0-54 percent it wffi be Jetend 
tag to note that ibt fcoetal mortafity aa «fl « 
tba faddeace of pubaooary caoetiStr aad 
laoabidi^ hu qdcLrxom a gradual tediutke 
dtufsg ibe Uu s yean (Table 1 ) 

tlrfa aaioe period d obacmtieie, la^ 
tgjeratkiM were pctfWmed 00 tba aitire atugW 
aef^^ d the Umrerdty d Ptasrayfeanfa Boad taJ 
cxekalTc d tbe depirtmeota erf gnecaia^ 
ortbopedka, and otolaiynfQfosy In thb enrirt 

■riel tbe owtf*flCy 6xffl poatrywnufre 

ary caapBcarioos wia c.j 4 per cent. 
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TABLE L— MORTALITY STATISTICS, SERVICE C, 1922-1931 


Yoi 

Operxtaons 

Op^tive 
QCiths, 
all causes 

deatltSr 
sQ causes 
% 

Pulmonary 

compUcatioTii 

Fatalities 

pulmonary 

complications 

Morbidity’ 

% 

Mortality 
from pulmonary 
complications 

r* 

/o 

MortaEtj' 
of morbidity 
% 

1911-23 

6-6 

3 T 

4 9 S 

17 

7 

3 71 

I 11 

41 

1923-34 

S9I 

31 

3 5 

Q 

5 

1 r ot 

0 56 

! ss 

1914-35 

1 871 

1 36 

4 1 

30 

1 4 

1 2 -9 

1 D 4 S 

20 

1923-26 

933 

34 

3 65 

18 

3 

1 3 13 

0 32 

t6 

1926-27 

784 

32 

4 o 3 

7 

3 

j 0 89 

0 38 

45 

1927-38 

&06 

19 

2 35 

34 

6 

= 97 

0 74 

25 

1928-39 

782 

24 

3 06 

lo 


1 1 27 

0 51 

40 

1929-30 

793 

=3 

3 53 

10 


1 1 77 

0 so 

40 

1930-31 

843 

z6 

X 19 



) 0 so 

0 35 

60 


7Si6 

2St 

3 37 

bb 

S 39 

\ 1 6S 

0 S 4 

33 5 


Pulmonary complications occurring during the 
postoperative pen^ have a high mortahty rate m 
practically all senes In these 7,326 cases in 
which operation was done, there was a total 
operative mortahty of 251 cases, or 3 42 per cent 
Of the 120 cases of postoperative pulmonary^ 
comphcations, 39 patients, or 32 5 per cent, died 
Postmortem examinations were made m 15 of the 
39 la.tal cases It is thus apparent that 15 S per 
cent of the total operative mortahty could be 
attributed either partially or entirely to the post- 
operative pulmonary comphcation, and m 2t 
fatal cases, or 8 35 per cent, the death was entirely 
attnbuted to the pulmonary lesion It is chiefly 
m the reduction of this latter group that the 
prophylaxis of pulmonary comphcations has its 
great place 

The madence of postoperative pulmonary com- 
phcation has been found to vary by the different 
authors reportmg senes m the hterature It is 
interestmg to note that those men who have 
reported their senes annually report an mcreasmg 
^rbichty with a correspondmg fall m mortahty 
rs probably the result of a very diligent 
s^rch of the available material for the occurrence 
of pulmonary comphcaUons and the more fre- 
quent recogmbon of small areas of lobular atelec- 
ta^ durmg the early postoperative penod 
For many years the factors concerned m the 
^usation of pulmonary comphcaUons have been 
tne subject of discussion among surgeons Two 
whools eventually developed in the controversy 
tile first, lead by Cutler, attnbuted the pulmo- 
lary lesion to emboh and mfarcUon due to trauma 

^ a the second school con- 

■smered aspiraUon of infected matenal to be the 
mode of producUon The essenUal facts m favor 
ot the aspiraUon theory are as follows (i) Ex- 


pienmentaUy and chmcaUy, matenal from the 
mouth may gam access to the trachea and lungs 
durmg anaesthesia (2) In animals under ether, 
colored matter m the stomach may reach the 
lungs if the animal is allowed to vomit. (3) The 
pneumococcus type is regionsible for the 
majonty of postoperaUve pulmonary^ complica- 
Uons and it is well known to be a common organ- 
ism in oral secreUons (4) Pre-existing lung 
lesions frequently flare up with anaesthesia The 
chief arguments adimnced by Cutler m favor of 
the embohc theory are (i) ComphcaUons occur 
frequently m the hands of skdl^ anaesthetists 

(2) They occur after local and spinal anaesthesia 

(3) Fact that such a small proporUon of those pa- 
Uents taking ether get a postoperaUve lung lesion 

(4) Oral hygiene seems to play but a s mall part 
m the occurrence of these lesions (5) LymiphaUc 
and vascular channels leadmg to the lungs offer an 
ideal anatonucal route for emboh to travel (6) 
Abrupt onset suggests an embohc onseL (7) Em- 
boh are occasionally found plugging branches of 
the pulmonary artenes m fatal cases 

Obviously there were many difficulUes encoun- 
tered m attempting to explam these comphca- 
Uons entirely by either theory 

In 1890, Wnham Pasteur first described a con- 
diUon which he called massive collapse of the 

TABLE n — PULMONARY COMPLICATIONS ON 
SERVICE C AND ENTIRE SURGICAL SERVICE 

Entire rarpal 

temce Service C 

Total cases 1922-2931 22,962 7,326 

Total pulmonatj conjpbcabons 327 uo 

Total 2iumber fatebtxes from pul- 

2iionary compfications tg 

Morbidity — piumonarj complications i 38% i 68% 
Mortality — pulmonary complications o 54% 

Mortality of morbidity 32 5 % 
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TABLE IV— CLASSIFICATION OF PULMONARY COMPLICATIONS AS TO TYPE OF LESION 


Ycir 

i 9 ?J -23 

1923-34 

1924-35 

1925-26 

1926-37 

1937-38 

193S-49 

191P-30 

1030-31 

Opcntxoia pcrfonned 

626 

S91 

S71 

933 

784 

S06 

7S3 

703 

843 

Pulmciiary comphcations 

17 

9 

20 

iS 

7 

24 

10 

ZO 

S 

Btallis from pulmonary 
comphcations 

7 

S 

4 

3 

3 

6 

4 

4 

3 

Mortality of morbidity 

41% 

55% 

2 o 7 o 

16% 


35 % 

40% 

4°% 


Lobar pneumoma 

° 

4 

4 

mm 

3 

3 

0 

a 

0 

Bronchopneumonia 

7 

3 

ZO 

Bi 

3 

4 

4 

3 

I 

Massive coHapse 

0 

0 

3 

■5 

0 

S 

S 

5 

a 

Bronchitis 

S 

a 

3 

3 

0 

X 


I 

I 

Pleurisy 

I 

0 

1 

I 

X 

5 

Hfll 

0 

0 

Puhnouary embolism and 
mfarct 

3 

0 

0 

1 

a 

I 

IHI 

1 

1 

Lun^ abscess 

0 

I 

0 

0 

0 

0 

■Oi 

0 

0 

Hypostatic pneumonia 

X 

0 

0 

0 

0 

0 


0 

0 

Tuberculous 

0 

X 

0 

0 

0 

0 

— 

0 

0 

Pneumothorax 

0 

1 

0 

0 

0 

0 

Si 

0 

0 

Empyema 

0 

0 

0 

1 

0 

I 


0 

0 


areas become infected from an easting bronchitis, 
aspirated oral secretion, or by septic emboli, the 
picture becomes that of a postoperative broncho- 
pneumonia or lobar pneumonia, depending upon 
the size of the involved area and the virulence of 
the infectmg organisms Such a conception of 
^stoperative pulmonary pathology is outimed by 
CoHi'lIos, Henderson, and Elwyn, who essentially 
identified postoperative bronchitis, atelectasis, 
bronchopneumoma, and possibly abscess as differ- 
ent stages of the same process (Table RQ 
The presence of infection at the time of opera- 
tion, either m the operative site or m the respira- 
tory passages, materially mcreases the possibdity 
ot postoperative pulmonary complications In 
^nos of 120 cases, 19 had colds or chest signs 
nt the tune of operation All but S of these were 
emergenaes or septic cases and 
immediate surgery was required Of these ig pa- 
lents with respiratory infection, 6 succumbed 
^ecuy as a result of their respiratory comphca- 
on Md 4 others died, the pulmonary comphca- 
on bemg a contributing factor m causmg death 
m and Gage report that 10 per cent of their 
pulmonary comphcations gave a history 
un, ^is^d n recent respiratory infection 
b j , j Imports that 21 of his senes of 97 cases 
colds at the tune of operation Elwyn found a 
ory of a recent cold or bronchitis m 25 per cent 
®®ries of 89 cases and similar findings were 
tmr, ^ ^9 cases of puhnonarj comphca- 

founrl Cutler and Hunt Whipple 
that tyjie R'' pneumococcus was present m 


the sputum both before and after operabon m a 
group of cases that developed postoperabve pul- 
monary comphcabons, and he considers that this 
IS the usual organism responsible for the infecbon 
m the lung 

In our senes, 55 of the 120 cases came to opera- 
bon as acute surgical emergenaes and 41 of the 
cases are listed as sepbc, pus bemg present at the 
operabve site 

Bronchopneumonia was the most common com- 
phcabon, bemg observed m 45 cases Atelectasis 
was noted 23 tunes, lobar pneumoma t8 tunes, 
and embobsm and mfarcbon 9 tunes The lower 
lobes were the ones most commonly affected and 
the nght lower lobe appeared to suffer more fre- 
quently than the left. In our senes the right chest 
was the one affected m 39 cases, the left m 19, and 
m the remaining 69 cases the lesion was either bi- 
lateral or the side affected was not stated 

The r 61 e of ansesthesia m the ebology of post- 
operabve pulmonary comphcabons has been an 
mteresbng one When the administrabon of m- 
halabon anesthesia had become a standard pro- 
cedure pulmonary comphcabons were promptly 
attributed to the anassthebc and the term “ether 
pneumoma” became a familiar one. Pasteur was 
one of the first to attack this idea m an attempt to 
free the anesthetist from the sb^ma of the post- 
operabve pulmonary complicanon In recent 
years with the use of a wide variety of anesthebcs. 
It IS apparent that pulmonarj comphcabons do 
occur regardless of the tj^ie of ansesthebc agent 
and the mode of administrabon A study of the 
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untiietk darn at acb o( tnr iw cuo ihov% 
that b odf II the umthetin noted 

the patkcl took the laothetk poo^ or 
that Amsthedc *«« t partkolaHy dificvlt 
om. Tlie 98 rmateiinf cun are lkt<^ ta traooth 
and viatTailfaL Nltioai <B*ie pa-ethar «• the 
aneatbetk: cornMnatkio tnoet treqoeatly foQowed 
by ptdffloeaiy kaiocB la ihb aMisa, wUh rpen 

drop ether iea®d. and local anettheiia thW- 

UnrtD to the LeSpaw Oitoc {<k£s 1 putmcemy 
comJfcatkOB mot* freqoent tdlowtoa local 
aaotbc^ to operatkoi and lOkolk* 

fowto Ibe pcT TO tas* ot potowtarv awjpOcaUooi 
rtUllTciy greater follovtac local aaeatiitala. 
Ebrrn reporti tbe aaottodhr of poetoperative p«l- 

DKoaxT asnptoltoto a* 4-J per c«Dt to a ao^frf 

befBlai done mJer gnwal inr ^ hn la and 8.1 
per ceia to a acTio dc« ojido tocal anotbeata. 
(ooad the tacideiM ot patowoarY compU- 
foQoatof Upaiotooiy to be tbe an* *tUi 

TAHtl VL— OTIATTCW Of AV JIimCtt A AHO 
Drtnjwcx Of nnJioitA*T coitFiJCAtKBfi 


<0 BfeMia to > bon 
fbo-to Kbwa 


local axid naenl tBCsthe^ bot tha to t-ld a w 
vti laa (cucnrtoc areitkaa cct the bead aad eed: 
to a aerie* to wtdos local ansdhesla wu cxDpktTed. 
Bnrrn centcsdj that the rnddenca of tteiwtad* 
1* hkho to ihoae caaei to vhkh ijiflal b OKd to- 
itztd d rc|ioaai or fnhiUtion Tgrathrdi. Fca* 
and Knpp to a Kria d 400 co n i ecgthe lapmA 
ornka doie osder iptoal aiiasthcaia, report the 
toddean d poloxscaty ttanpHcatloPi to be i T 

per emt *ihlcn l» UeadcalvUn tha nncUihtf to a 
•erka »ldcb tier prerioaiiT report e d to ■rWch 
ln>i«l«rirw anettbe^ *ru med CFabte V) 

That the length cd the aorithesto hai a dehtote 
beaitoa 00 the oamher d polmonary ctanplVa - 
tiou, there can bs no doobt. In the tirly day«^ 
ancstheik, tuig c ta ei vere acewtoned to look 
upon tbe nuESttotic agot u a poboi, and U wu 
de em ed adrkabie to axnpleU the operative pro- 
cedore atth th* nu ttomm expediency to c«br 
mtoca the ana^thetk period Whfle the maB^ 
o< an*»thetkagnjt>aBdtbeteclnii(ine(Vtc6inl» 
tntioQ faaTt been fteatlr fasprowd, errmto a tw i 
d Tabk VI ifacm* that W tor the gitatejt ajen- 
bar of cm qA ka tlop* oc«r to the* tpmlOT 
axteadtog over tha 30 period- It rrool 4 
tben^orc, that rednclkai of the aiaexthctlc 
period to tbe iborteat poaribfe tfana wooU •err* 
as an fanportant ptophytocric meamm to pn- 
«»tlng pulmooaiy compfScatioo*. 
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TABLE VTI—COJf PLICATION'S AFTER OPERATIONS ON VARIOUS PARTS OF BODY* 
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mean that a definite infections proceas traa present and all caaei of nppendiaUs required drainage 
of gastro-cntcroatotme* which «rc Inclu'led under smill Intestmes. 


It lias long been recognized that abdominal 
su^erje IS the typ>e most frequentl\ followed bv 
pulmonan complications and those operations 
n^ the diaphragm are espeaalU prone to cause 
™^t lesions In our senes apptendectomy was 
oUowed by the greatest total number of pulmo- 
uar}' complications, with operations on the duo- 
w'dT lejunum, stomach, liver and gall 
adder, and mguinal and femoral herniorrhaphy 
^ ' foUowmg In Table VII maj be seen a 
ulation of the comphcations following opera- 
uo_^on vanous regions of the bod> 

Twirt agree essentially with those re- 

ined by other men wntmg on the subject 
J^o^ and Gage found that 75 per cent of their 
Pi^onary comphcations followed abdominal 
^mpons Elwyn reports a morbidity' of 6 2 per 
in 1,080 laparotoimes with an madence of 
rprJ, ™ ^ gastnc cases Featherstone 

^ morbidity' of 10 8 per cent m 222 gastnc 
Pcrations as comjjared with i 8 per cent m no 


by sterectormes Sise el al found the morbidity of 
pulmonary comphcations to be 14.8 per cent 
following gastnc operations and 5 9 per cent 
following biliary surgery 

That the ty^pe of upper abdommal mcision em- 
ployed may haie a defimte beanng on the post- 
op>erati\ e course is suggested by the erpenence of 
the semor author dunng the past y ears Recently 
a midlme mcision has been employ ed for aU gastnc 
and duodenal surgery instead of the right rectus 
or paramedian mcision previoush employ ed 
Smce this change was made, not only' has the pa- 
tient been more comfortable after operation and 
his com'alescence been more smooth, but it is the 
impression that there is less qihnting of the upper 
abdomen and diaphragm wnti this mcision which 
may sen'e m part to pre\ ent postopieram e hypo- 
ventilation and Its sequela 

For the purpose of compianng the madence of 
pulmonary' complications m general surgery' with 
that occumng m other branches of surgery, we 
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low and short, and his whole attitude one of 
misery Disregarding all but the pulmonary ele- 
ment with which we are chiefly concerned, it is 
obvious that such a patient has been placed m the 
optimum position to embarrass respiration and 
promote pulmonary hj’poventilation If these 
simple things are kept m imnd and the bed made 
to fit the patient by means of pillows and blankets, 
the patient’s conv^escence be not only more 
pleasant but wiU tend to be freer from unfortu- 
nate puhnonarj' comphcations 
Tabulation of our cases according to age shows 
that 60 per cent of respiratory comphcations occur 
m pabents between 20 to 50 j ears, 54 per cent 
occurring m those patients past 40 5 ears of age 
Pulmonary comphcations m the group of patients 
below 20 were rare on our semce, ^e majority 
occumng in those dunng middle life 
The greater percentage of our comphcations 
occurred following operations dunng the months 
of NoTCmber, December, January, February', and 
March, with a second pe^ m May There was 
then a relative infrequency' of occurrence until the 
followmg winter months 

These findings are similar to those reported by 
Featherstone, Rucker, and Cutler et al Joshn and 
Gage found their senes of 485 cases rather evenly' 
mnded as to months but their cases were all taken 
from those observed m the army durmg 1918 and 
can scarcely be compared with the larger senes 
reported from avd practice 
Seventy per cent of our senes occurred m male 
patients While m general, pneumoma is reported 
to occur more frequently m men than m women, 
there is apparently a much greater madence of 
postoperative pulmonary comphcations m surgery 
on male subjects Exposure to which many' men 
are subjected m their work and the greater mci- 
ence of gastnc and duodenal lesions m the male 
be factors partially responsible for this 
erence. Rucker and Sise et al both report a 
P^^'^^cidence m the male while Featherstone 
ound the ratio of males to females to be 3 i m his 
senes These facts can best be explained by the 
®®barrassment to the normal abdommal 
^ ^phragmatic respiration m the male foUow- 
laparotomy while the female with costal 
respiration is less handicapped by the operative 
Prwedure (Chart i) ^ 

prenously' stated m this discussion, it is the 
. C)ur service to consider any abnormal 

Ion ^nd all febrile reactions lastmg 

ger than the usual 3 day postoperative penod 

thes/>^°T™^ every effort is made to explam 
It IS, howev er, usually dunng the first 24 
operative hours that the signs of postopera- 



dart I Inadence of pulmonary comphcations m van- 
ous months. Senes 1922-1931, 120 cases. 


tive hypoventilation and collapse are present, and 
accordingly these must be looked for espeaaUy 
dunng this penod Symptoms caUmg attention to 
chest pathology appeared qmte early' m the post- 
operative course of the affected patients Twenty'- 
eight of the 120 cases had signs and symptoms 
referable to the chest dunng the first 24 hours 
after operation and 76 dunng the first 72 hours of 
the postopierative penod It is this prompt ap- 
pearance of the comphcation that caus^ the 
earlier chmaans to attnbute them entirely' to the 
anresthesia inhaled (Chart 2) 

In all cases m which it was deemed feasible, 
X-ray' examination was made, and it was a con- 
stant practice to hav’e a medical consultant see the 
cases In this senes, positive X-ray diagnosis was 
made m 35 cases In the remainmg instances, 
exammation by X-ray was not made either be- 
cause the patient was too desperately' ill to be sub- 
jected to such an exammation or the lesion was so 
dear cut and the patient’s recovery so prompt and 
satisfactory that such examination was not con- 
sidered necessary 

As a class, postoperativ'e pulmonary' comphca- 
tions run a very rapid course, endmg either with a 
satisfactory recov'ery' of the patient, or death 
Dunng the first 3 postoperativ'e days, pulmonary' 
comphcations had appieared m 38 of our senes and 
of these 19 succumbed within that penod Eightj'- 
five of the total senes were termmated wi thin the 
first 7 postoperative days, vnth recovery m 60 
and death m 25 cases In only' 35 cases the pul- 
monary comphcation lasted longer than 7 days 
(Chart 3) 

Such a summary' unpresses ujxin one that pul- 
monary comphcations are very' mahgnant as a 
group, strikmg early , and most deadly' when chest 
signs appear early with rapid progression 
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E\-ery patient who presents himself must be m- 
dmduahzed and the ansesthetic selected that is 
safest from e\ erj' standpomt 
The transportation of the patient to and from 
the operating room is not without its hazards 
Hospital halls, particularly m the older institu- 
tions, are notonously eqmpped with drafts and 
ever} effort should be made to make the tnp to 
and from the operating room as quicklj as possible 
with the patient warml} wrapped In placmg the 
patient on an operatmg table it is well to remem- 
ber that the only coverings between the patient 
and the steel of the table are a thm rubber mat 
and a bnef sheet, scant protection for one who 
will remam fixed in a given position for an hour or 
longer, probably perspuing profusely durmg that 
penod 

The v'alue of carbon dionde as a respirator} 
stimulant and m the prevention of postoperativ'e 
h}^^! entilaPon and collapse is now well recog- 
nized and accepted Whether the carbon dioxide 
he giv en m concentrations of 10 pier cent or 30 pier 
cant, and whether it be given m short bursts or 
over longer periods seem to be but matters of 
preference The fact remains well estab- 
lished that b} Its use the frequenc} of atelectasis 
IS greatly reduced and the subsequent developi- 
ment of infectious pulmonarv comphcations be- 
comes more infrequent 

In this senes on our service durmg the past 3 
10 per cent carbon dioxide m ox}'gen has 
Men given to each patient receiving ether anaes- 
esia at the end of the operative procedure It 
nns not been a routine practice m patients receiv- 
ing nitrons oxide gas anaesthesia or mtrous oxide 
gM with small quantities of ether vapor, iinles'; 
e anssthetic be a difficult one or its administra- 
on requested by the operatmg surgeon Carbon 
oade m small quantities has not been admmis- 
to paPents on their return to the surgical 
ros after opieraPon as is done m some msPtu- 
increase the depth of respiration and has- 
e recov ei} of the paPent from the anaesthePc 
naryngeal sucPon aspiraPon is pracPced durmg 
^®sthesia when mdicated 
plared^*^^*o™ surgical ward the paPent i ^ 



PaPents receivmg spmal 
ft placed m bed with the foot elevmted 


6 inrli 7 luueuwiintneioot eievmiea 

for rs ^ penod of 6 hours, then fiat m bed 
the Fowler posiPon at 

heaHo^u hours By followmg this routme 
es after spmal anaesthesia havre been re- 


duced to a minimum , but m those cases m which 
it IS felt important to hav'e the paPent m the 
semi Fowler posiPon earher, the 18 hour penod is 
reduced and the head is elevated after 9 or 12 
hours 

All paPents are mstructed to take breathing 
exercises as soon as they are consaous followmg 
an£esthesia These consist m taking at least 10 
deep breaths each wakmg hour The} are told to 
mspire slowl} and gently and then to expire 
rapidl} The slow mspuaPon causes less pam and 
consequent mhibiPon, while the more forcible 
expiraPon not only is not pamful but tends to 
force the mucus up mto the posiPon where the 
cough reflex will dispose of it The great impor- 
tance of these exercises is explamed to the patient 
and he is advised to fill his lungs to the greatest 
possible extent even though with h}'perv enpla- 
pon he does expenence a bttle discomfort or pam 
m the operaPv e site Often fear of rupturmg the 
mcision makes the paPent hesitant about taking 
breaths of the desired depth, and it is explamed to 
him that there are no grounds for his fear Nurses 
m charge constantl} supervuse these exercises and 
the paPent is not permitted to forget their im- 
portance 

In aU abdo min al cases m which it is possible 
the paPents are turned from side to side at mter- 
vals of 2 hours However, they are turned by the 
nurses on the wards and not jiermitted to do so 
themselves until the dangers of resultmg comph- 
caPons mvelved m domg so themseRes are past 
We feel that this procedure alone is very impior- 
tant m prevenpng dependent congesPon and 
atelectasis 

Very Pght upper abdommal dressmgs are to be 
avoided, and unless there is a defimte mdicaPon, 
uppier abdo minal bmders are not used Sise has 
shown that the use of a Pght upper abdo mina l 
bmder alone can reduce the vntal capaaty of a 
normal chest 30 per cent 

Each paPent after operaPon is provided with a 
shoulder blanket which is earned across the back 
of the shoulders and neck and ovrer the antenor 
porPons of the chest, covering those porPons of 
the body most exposed to drafts and dulling when 
one is m a semi Fowler posiPon PaPents con- 
tmue to wear these blankets while m bed and 
durmg the first few da}'a that the} are pieimitted 
up m a wheel chair 

All these hsted procedures are routme m the 
prevenPon of the postoperaPve pulmonary com- 
pheapon The great importance of rigidly observ'- 
mg this routme m eadi paPent after operaPon 
must be constantl} emphasized by those super- 
vnsmg the care of paPents 
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TABLE I — ^INCIDENCE OF FLUSHES IN 
PATIENTS UNDER 40 YEARS 


Hysterectomy with conservation of one 
or both o\anes 

H)’sterectomj mth bilateral oophorec- 
tomy 


Number of 
patrents 


91 


52 


Per cent 


43 9 
80 7 


Percentages of patients operated upon before 36 years 
ol age and eihibiting hot flushes before 40 years or age, 
as influenced by the amount of ovarian tissue removed. 
Note that, m the group where both ovanes were removed, 
^romnately twice as many women eipenenced hot 
flushes as did those m the group where one or both o\ anes 
were retamed. 

TABLE n — SENERITY OF FLUSHES 

Number of Flushes 
patients severe 

Hystexectomy with conservation of one 
or both ovanes 40 15 

H>' 3 terectomy with bilateral oophorec- 

‘““y 41 30 

Smenty of flushes following hysterectomy with and 
out ovarian conserv'ation. Note that just twice as 
to hysterectomy with bilateral 
''Pitted their flushes as severe, as did the 
hysterectomy with ovarian Ussue 

table hi —period of thee during which 

FLUSHES I\ERE EXPERIENCED 

Flashes Average 
Nomber of stopped duration 
patients i>ar cent m months 

hysterectomy with consen^a- 
tion of one or both o\'anes 

with bilateral 
fwphorectomy 

n 4^ 12 / 

nnd patients subjected to hysterectomy w 

•wt flushes co^rvation, who reported that ti 

which thev W length of tune dur 

lerv small ^“'™ced these symptoms Note 
of flushei pabents who reported cessat 

that the penned of tune t 
Ihan when nn smaller after bdateral oophorecto 

’'bon one or both ovanes were consen ed 

bilateral oophorectomy, 
and th^*^ desenbed the flushes as seve 
ID Frn” as moderate or mild (Tal 

EToun ^ comparison it is seen that, m 1 
opphorectom^^'l hysterectomy with bilate 
their flimi, ^ many women desent 

wnsery^bon ’"th ovanan Us: 

subiecteH 01 40 paUei 

seu-auon ”, ysterectomy with ovanan ci 
flushes ns bn P®*" reported th 

PPti ‘^^d (Table m) The du 

a' craped ta ^'^I^icaJ menopause m this gro 
2 months Of 41 paUents subjeci 


40 


35 


16 


Onset of Flushes 



Months ^fter Opera.tion 
I OVARlUl CnNStRVATION (40 PaTICNTs) 


^ DlUCTERAl- OorMORecTOMY(4rF5TnENT*) 


Fig I The mterval of time between operation and the 
onset of flushes deielopmg after hysterectomy with and 
without ovanan tissue conservation. The base Ime repre- 
sents the length ’of time, m penods of 3 months, between 
operation and the development of flushes, the vertical line 
represents the number of patients studied. Note the large 
number of patients developmg flushes withm the first 3 
months following operation, especially m the group sub- 
jected to hysterectomy and bilateral oophorectomy 

to hysterectomy and bilateral oophorectomy^ 
only 5 (12 per cent) reported their flushes as be- 
mg completed (Table m) The duraUon m this 
group averaged 7 2 months The length of the 
surgical menopause after bilateral oophorectomy 
was shorter therefore than after unilateral 
oophorectomy m the small number of patients 
where data were available concerning the com- 
pleted condiUon In evMuatmg this observaUon, 
two facts must be borne m mind flrst, the small 
number of paUents operated upon m both groups, 
and, second, the \ ery small percentage of paUents 
(averagmg less than 25 per cent) concemmg 
whom mformaUon was available This latter 
observaUon is of mterest m view of the length of 
the pienod of Ume covered by the study , which 
was 14 years 

In an mvesUgaUon of the duraUon of the sur- 
gical menopause of the paUents who were ex- 
pienencmg flushes when last observed, it was 
noted that the lengths of their pienods of observa- 
Uons were about equal m the tv o groups (Fig 2) 
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I& rtrw oi the abtm tkctt. and aaoeaaily be 
oS the «™n aaaibeT d puieQC* ImcB whon 
bJonD*tioo coaid be aecHi^ coocenim* ibe 
daratlco d the iwtfcal cncnc^jaa* it it bellered 
that A> yt^ wd^t ahould be placed opoo 
U, in dalenidtung the aKKxnt zd avanan daw 
to be mrificed «bcn a hyaterectowe a to be 
perionnad dtnin* the chfldbearin| perixi 
Tb» npott coofinM the taidaifa d otbcn, 
ttccsdr that the tadd e a c e d a aerere aurgkal 
Bjtoopaoae, b mui more comg Mo when bi- 
{tt«2r«pbofeaoniT it perfoRoed than »h« 

o« or both twmrici b coMerml Sta* the aor 

real menonaiiae b nort UWv to occm the awe 
ti«HK b rwwd, aince 4«tia are 

tot acw ooder Iba •!« coodU^ aa^^^ 

the jwari iftfonaaik* od the dwatk* d 
Kirrkal iMMpaaac point* to the Ua lhal U* 
h ao Wb^itly dlffeieiit hi the two qptn 

conaffratire oreikiJ Kajw? outwdA thow^ 

dnee lU bofth. 


I SjDety-ooe wcenrai aobjecied to hrtterec 
totav with retestka oi occ or both mnea, tad 
tj wooeiv. t«b>ected u> byaimctaorr tod W* 
uunl oopAoreacoBy both ftoup* before (he a^e 
d fb Ttan, have bett imaiTC(fatM with rdwenct 
to the loddenc* otaet duraUcai tad aeverit)' d 
the aurpcal tDenopaiiK, u iodkxttd br it* neat 
fanpoTlast aymptocL, the hot flmh. 

» The wTSteal meoepanae octumd fa Kwra 
paueota, k took pUoe toootr, aod wt» cavt 
aevert liter hyatenctomy wkli uwdtled 
html oopbo m teoTv thaD wbec one or beth 
orariea were caeaerrod. 

5- The MTptal menff au n alter hytterectwy 
villi tod without aaacnled bOatenl oopborec 
tuay alQl periated in ihree-foortha oi ear p»- 
timu at iht Ume of laat obtervatfaw fa the 
rmmim obe-fooxth, (l had bea compfeted ft* 
dorailoQ was ihorter after ataodated bOatml 
oopboatntaay than tfltr hyatetettomy with 
mwiiaa omemtiocL 

4. From ihk Uody, and a prevtoBi ooe It b 
coodaded that, when hpttrectcny it to be per 
toaomi dmiof the chSdbeatfoc period, the oot 
lattmt of the patkst b foarded or ctnaerralhr 
ueatSMSi d ostrUn tbaiw. 
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STUDIES ON PERIPHERAL VASCUL.AR PHENOIMENA 


I A Ne^ De\^ce eor the STtjD\ OF Peripheral Vascular Phenohena iv Health axd Disease 

CARL A JOHNSON, M S , M D , Chicago 

From the Departments of Mediane and Physiology of >iorthwc*tcm Um% ersitj and St Lute s Hospital C 3 iicago 


M any plethj^smograplis haA'e been 
descnbed since the tune of Jan 
Swammerdam (1637-1680) and he 
IS credited with haAnng deAused the first 
plethysmograph w'hich he used in the study 
of the physiolog)’- of muscular contraction A 
diagram of this plethysmograph is shown in 
his works edited by BoerhaaA'e (1737) ^ 

In a previous commumcation’ an extremelj'^ 
sensitive, mry simple and readily adaptable 
plethysmograph was descnbed w'hicb, for 
clinical studies, possesses many advantages 
over other instruments used for the study of 
penpheral vascular phenomena Since that 
time, many refinements have been added to 
his dence w'hich, it is felt, require further 
descnption with indications of its possible 
apphcations of the apparatus to phjsiologj'' 
Md chmcal medicme 


the instrument 

The plethysmograph prevnously descnbed 
™^®'®ted of a i-inch test tube cut 
to about a 3 inch length A i cubic centi- 
e er pipette graduated to o 01 cubic centi- 
closed end of a test 
nf iL ^ ^ ^ fused to the side 

tiiK ^ open end of the test 

e w as revered wath dental rubber dam with 

snuglv (F^^rA)" 

prepared for use, a drop of colored 
Dinptt to run to the center of the 

thfn^ cock IS left open, and 

the pipette is covered with 

subject now^ puts one finger 
and rubber dam mto the test tube 

'] ^ comfortable position with the 

lia>Ua Naturae. Edited bj Boer 
’ Joharoo. reiT- T t VS ® 

' A drop of ilonV„/ C*!" ^ Clin Med, 1531 r\-ii, 59 
? >1' more deicnble recording maicad of Tcater becnus< 

r ^pertiei. It has a iow tp^aSc gravity 

nnd these decrease itJ rcsiitanci 
^ tnot-ement bj the film docs not tend to be impeded ir 

“t Kpette ^ o' which tends to coUect on the^lls ol 


hand and forearm restmg on the table The 
pipette IS kept horizontal and the glass stop 
cock IS closed 

The droplet oscillates with each heart beat 
In the normal subject the oscillation vanes 
from o 01 to about o 05 cubic centimeter 
(2 millim eters to 5 or 6 milhmeters of linear 
deflection) depending upon vanous factors 
which will be mentioned later In one case of 
aortic regurgitation the deflection vaned in 
the third finger of the nght hand from o 04 
cubic centimeter to o 13 cubic centimeter 
dependmg upon the degree of vascular dilata- 
tion (9 millimeters to 27 millimeters hnear 
deflection) 

It is possible to construct these instruments 
with far greater sensitivity by using pipettes 
of smaller bores but for practical use upon 
patients and dogs they are unsatisfactory^ 
The greater the sensitmtv , the greater the 
diflBculty in mamtaimng adjustments For 
ordinary use the instrument descnbed sen es 
very^ well 

The plethy'smographs as now constructed 
are similar to the first (Fig i, A), except that 
the stop cock IS fused to the proximal end of 
the pipette and the pipette is connected to 
the test tube by means of a rubber tube 
Chambers for other parts such as the toes 
leg, and arm can be substituted for the finger 
chamber and records from these parts made 
(Fig I, B,C,D) 

Photographic registration is accomplished 
by means of a special camera as shown m 
Figure i, B,C,D The pipette is a sufficient 
distance from the sensitiv e paper so that the 
graduation markings appear as horizontal 
white lines and the finger volume changes are 
registered by^ the change of position of the 
white band (Figs 2, 3 4, 5, 6) From the 
photographic records it is possible to estimate 
a o cx>2 cubic centimeter deflection Further, 
with this devTce, it is piossible to obtain graphic 
records on the fiv e fingers of one hand within 
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BEFORE 


AFTER HEAT 


Fig 2 The normal response m the \olume changes of the fingers of the nght hand 
before and after local apphcation of heat. It is noted that local heat induces a marked 
increase of the pulse volume changes Occasional extrasystoles are recorded 




Fig 3 This record here is similar to that in Figure 2 except that this 
subject had an aortic regurgitation The left column is the control and the 
nght column shows the v olume changes in the fingers after heat The blood 
pressure m the patient was 140/40-0 Note that an extrasj stole is recorded 
m the plethysmogiam of the fourth finger 


for°- placing the hand in hot water 
There is an increase of about 
per cent in the deflection 

^ shows the striking result from a 
3 - patient with aortic 
m thp rioted that the deflection 

about record is above normal, 1 e , 

dr tunes as great Placmg the hand 


in hot water also increased the deflection in 
this case from 300 to 400 per cent (In 
finger four an extrasj stole is recorded ) 

The results of an expenment upon posture 
and exercise are shown in Figure 4 This is 
the same case as shown in Figure 3 and the 
markedl}' decreased deflection after exerase 
IS possiblj- explamed bj' the fact that this 
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Fit *• 77m eO <i pe0tan tM cxmte oa dM potK 
cbufEi ^ tb* H|bc toda fcvT ts • c«M ■aroc 
n^acilatioB *tlb oudw i t a iw u wB ffan. Bbod(«T»- 
»Crt *i» W^o-o 


jMtKDt b OQ tbe Vitft of ctrdkc decoEopen- 
S4£ktn ftbe aortic recorgiUtloD b compbc^ed 
by a bundle branch blcck) 

Figore 5 ibovi tba effect of heat on finger 
volnioe cbangM of one finger of etch of four 
paticntj before and after tte fmmcTtion of tho 
hand in hot water The moat atriking change 
ocCTnred In the patjent with aeverc hyperteu 
tlon and arterioacleroiifl and aervea to flloa- 
trate that peripheral vaaodflatatKin b rtfD 
poatible In ^te of an obvicras artenoederoib 
with marked hrtiertciiaKKi In such a caie it 
b pcwfble to diSerentUte between fnacdanal 
and pathcJoglcal conitnctwo of the blood 


Figure 6 U a record of the volume changes 
In the fiiit four tmgera of the right hand of a 
patient with thiombo-angutb oblltcrana be- 
fore and after Inuncnic*! m hot water From 
the preceding diacuarion In the normal one 
ilBuJpd expect Increajed deflection following 
beat whi5 did not occur (In tha caac there 
hai been loai erf tbaoe m the firit two fingcra 
of the right band.) The third finger shows a 
good pubatloQ. Tha further ffloitiatea that 


with thii device one can differentiate between 
functional and organic conatrietton of the 
pertpheral veasela. (Dr Scepham arti Dr 
JohnsoD are making an extenjfre itody of 
penpheral vaacular dbeaacs and thb cue rrp- 
rcMnts one of the aeriea.) 

Figure 7 ahowi the change# of volamc of the 
large toe In four «ub)ecti before and after 
immersion in hot water The character erf the 
Impobe b different from that obtained from 
the fingers In that the return of the deflcctisi 
to the base line is more rapid for the toes. 
The cause of this difference b not knowiL 
rVrtifbV gravity and the greatff dbtanco 
from heart are factors. The iDiiitratkm 
ts self explanatory except that the hyper 
tensiTe patient h^ a gwxl response In the 
fingers but none In the large toe. 

mscusaicw 

It was obvious flora the start of these ei 
penmects that the periodic volume dangt* or 
osdnallocis are aasxiated with the pulse, bet 
occaafonally In some subjects then are super 
Imposed tlower periodic which tie 

aasiodated with respuatioiL It has sot been 
detezmiMd wheths these later changes are 
doe to periodic vasomctoi changei, diafiges b 
cardiac output or artifacts from body merve 
meot. Furthenoore, In Dervoua patenb the 
riTed of tremor b recorded and these mow 
menta most be into coosidostloo in 

the interpretation of results. Figure s ihowi 
all of tb» types of changes and was chc«n 
to fDuftrate that a emirate roeasurements erf 
finger volume changes of cardiac ongin cu 
be made In spite of these second and third 
types of oscfllatima Thb b Important rinct 
ft does not limit the use of the instrument to 
patients who are not nervoua. 

The instrument also may be used to mcasnrr 
the more lasting finger vofume changes which 
ocenr from an increased or decreased viso- 
motortooe Thb was IDastrated In a pievioa 
commujiicatfon on The Effect erf Amyi 
Nitrite upon Finger Volume It wiQ ^ 
recaOed from thl< paper contrary to tie 
accepted opimon amyl nitrite may ca^* * 
pnmarr decreased finger volume in ipite of a 
potential rdaiation of the vessels. Thb b 

litMM.CariA. } U ac^ Mtd iwi m, ft- 
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A 


VOLCHQS.tN SAME RNGER 



B 

C 






341 

33 ^ 


D 29^ 



BEFORE 



AFTER HEAT 


33 ^ 


Fig 5 This figure merelj illustrates the \anous U-pes of pleth 3 smograms 
one obtains from the finger m patients with \anous lands of cardioi ascular 
diseases 4 Is a “normal” response of a finger to local heat m a patient with 
chrome mj ocarditis B Shows a “normal” response to local heat in a patient 
with an aortic aneunsm The patient has an increased pulse pressure which 
IS reflected in the control recortf C Illustrates a striking response to local heat 
in a patient with a marked hjpcrtension on an artenosclexotic basis This 
shows the marked degree of functional constriction of the smaller i essels m this 
patient as contrasted with the organic constnction in the patient with Buerger’s 
disease illustrated m Figure 6 D Shows the mcreased \ olume change m the 
finger of a patient with aortic regurgitation and the marked degree of relasa- 
tion of the \ essels which may be obtamed after application of heat locall> 



BEFORE AFTER HEAT 


Fig 6 This figure shows records of the \ olume changes m the fingers of the nght 
hand of a patient with thrombo angutis obhtcrans The third finger apparentli has a 
good arculahon but the \ essels manifest no \-asoconstnctor tone, or the entire capac- 
1^ of the \ essels to dilate is being constantli utilized which is endenced b> the ab'ence 
of an mcrease m pulse \ olume change from local heat. This illustrates the utilitj of 
uie instrument m differentiatmg between different degrees of orgamc as well as func- 
tional constnction of the smaller blood \ essels 

oven\ helming splanchnic The question of the accuract of the instru- 
Penphe^'^l of the blood from the ment has ansen As far as the deflection of 

ra blood t essels cardiac ongin is concerned, the plethtsmo- 
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Fl^ 4 TW tfKt of p4tt«n «ad erertl** o* (W pofae 
nfaM eWiCo c< tl* ixW b«CT tat « CM af Aortk 
RfOTflUtta wtdi WM iiWi»4iWMifcw Btasd^r** 
HnwnMa/4CH» 

pttknt b OD the verge of canliju: deaxopeo 
latkn (the AortK reg^rgitttioo li coophcated 
by t bundle bnnch blo^) 

Flgore 5 t^ws the effect of beet on finger 
vnlunte chtngci of om finger of each of four 
patients before and after tlx Immersion of the 
hood In bot wster The most ctrlhlng tJiange 
occurred In the patient with severe hyperfeo 
don and arterioscierosb and serves to Illus- 
trate that penpheral Tasodilatatloii b sUD 
possible In inte of an obviota artenosdcfosb 
with marted brperteniion In such a case (t 
b pjoariWe to differentiate between functional 
and pathokgica] comtrlctloo of the blood 
vessel*^ 

Figure 6 b a record of the volujne changes 
In the first four fingers of the nght hand of a 
patient with throobo-an^tb obliterans be 
fore and after Immersion in bot srater From 
the preceding dbamioo m the normal one 
sbotAf cipert Increased defection foUowing 
beat whi5 did not occur (In thb case there 
has been kiss of tlsw In the tust two bngets 
of the right hand ) The third finger shows a 
pulsatkm- THs further ffloitratcs that 


with thb device one can (hflcrentlate between 
ftmctfonal and organic emutrirtioo of the 
peripheral vessel*. (Dr Scupham and Dr 
Johnson are mahlDg an citcnd\T ttody of 
peripheral vascular dbeases and thb caK rep- 
resent* ooe of the aeries.) 

Figure 7 shows the changes of voliUDc of the 
large toe in four sobjccta before and after 
ImiDCisioa In bot water The character of the 
Impulse b dlffemit from that obtained fnxa 
the fingers m that the refam of the defieclko 
to the base hne b more ripd for the toes. 
The cause of thb differtoce b nert known. 
Ponlbiy gravity and the greater dlstinre 
from the heart are factors. The iDustratko 
U self opfanstory e ic cpt that the h5peT 
tensive patioit had a good response In the 
fingers but ixoe In the brge toe. 

Dracusiiojr 

It Was obvlocLS from the start of these a 
periisests that the periodic volame changes or 
osdlUlioos are asaodated with the pobe bat 
occasionally m nine sub.iectx there are taper 
Impooed slower periodic oacfllstfons wbeh sre 
asiiodsttd with respfratxuL It hsi oof ben 
determined whether these later dunge* ue 
due to penodJc vajornotco' changes, changa m 
cardiac output, or attifacli ftem body w>re- 
roent Forthennore. In oerroos patients tie 
effect of tremor b recorded and these nwre- 
roenl# must be taken Into considcratlccfa 
the InterpiretatioTi of rcsulti. Figure * shows 
all of these types of changes and was dusai 
to Olustrate tW accurate mcasureincntt cf 
finger volume changes of cardbc oiigm 
be made in apfte o? these second and tHm 
types of QsdUation*. Thb b fmpartant sior 
It does not limit the use of the Instrument to 
patients who are not nervoua. 

The inrtrument alao ma> be used to 
the more lasting finger wiWne changes wteai 
occur from an increased or deciesjed vsso- 
nsotortooe. Thb was Hhutrated lo a 
oommumcatioD oo “The Effect ® 

Nitrite upon Finger \oluinc'^ It ^ * 
rtcaJJed from thb paper that cantnfy to ^ 
accepted opuikm amyl nitnte 
primary decreased finger volmne In ipit^ ‘ 
potential relaxation ^ the veaseb. Tto 

J L*S. t Cta. U«4. >UJ i«> » 
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and points out the utiht)’^ of the instrument 
for the study of penpheral vascular phe- 
nomena m hedth and disease 

STJ1IMAR\ AND CONCLUSIONS 

A new deMce has been presented for the 
study of penpheral Aascular phenomena in 
health and disease and illustrations have been 


shown to demonstrate its utility in phj'siolog)'^ 
and m chmcal mediane 

Some tentative conclusions have been drawn 

1 This de^^ce may be used to differentiate 
between functional and orgamc constnction 
of the penpheral blood vessels 

2 This de\ace is a more accurate index of 
vascular dilatation than skin temperatures 
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H Observations on Peripheral Circulatory Changes Following Unilateral Cervical 

GaNGLIONECTOMY and RAiHSECTOilY 

C\RL A JOHNSON, Jil S , M D , GEORGE W SCUPHAAI, M D , antj N C GILBERT, M S , M D , CmcAco 

From Ibc Departments of Medtcme and PhjTiology Northwotern University and St. Lnke s Hospital Chicago 


S ympathectomy and sjrmpathetic 

I ganghonectom}’’ have been done for 
several chmcal conditions, mth some 
conflicting results In this paper we wish to 
co^ider only those conditions m which sym- 
Fl IS done in an attempt to increase 

e blood supply to the whole or part of an 
estremitj' 

The hterature on the sympathetic nerN'Ous 
relation to the penpheral vas- 
ar bed is very extensive, but it may be 
excellent monographs of Kuntz 
^ Krogh Unless otherwise mdicated, re- 
rences to the foUowmg hterature may be 
una m these monographs Also the func- 
ona actiMty of the capiUanes and venules 
reviewed m a monograph by Hooker 

histological grounds alone it has been 
fibe hy numerous authors that 

« ^ sympathetic nen^ous sj'^stem 

artenoles There is eiudence that 
^^d veins hbers also pass to the capiUanes 

PhysiologicaUy it has been shown m numer- 
coiictrfZ^ fibers are chiefly vaso- 

fluenc ^ nature and exert a tome m- 
Therp^ penpheral vascular bed 

most vasodilator fibers but these m 

as arp readily demonstrable 

bepn cL ^ ''^constnetor fibers It has also 
indprvp capiUanes may constnet 

“hependently of the artenoles and that this 


constnction is due m part to imsoconstnctor 
impulses over the sjunpathetic 

In addition to this central control over the 
smaUer vessels, there are penpheral mech- 
amsms which aid m regulatmg the imscularbed 
purely m a local way The etudence for this 
is by direct visual obseiwation of the smaller 
vessels devoid of any central connections, 
and this eiidence mdicates that the vessek 
not only have an mdependent contractihty 
but also are influenced by blood changes 

That these mechanisms of penpheral vas- 
cular control are effective is shown by the late 
effects of sjonpathectomy Accordmg to 
Kimtz, from experiments upon normal am- 
mals, the blood vessels regam their pre- 
operative tone foUowmg sjunpathectom}^ m 
10 days to 2 weeks It is thought that capil- 
laries regam then tone somewhat more rapidly 
than the artenoles 

Clmicall)', sjTnpathectom}' has been done 
for many conditions, but m this report we 
wash to limit ourselves to sjTnpathectomj’- for 
the so called rheumatoid arthntis 

Brown, Rowntree and Adson, and Hench, 
Henderson, Rowntree and Adson report 
favorable results foUowmg sjanpathetic gan- 
gbonectomy and ramisectomj^ m rheumatoid 
arthntis They indicate that m rheumatoid 
arthntis the extrermties are cold to the touch, 
and also that there are paUor, areas of cj-anosis, 
puflflness of the tissues, and the extremities are 
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Fk. 7 6 tm ifemn rvfaoi tjrfif «f b U/I« bsc A It 

pMkjwtncnatf oennU tvtMdnl tku tte peW Mbs* dnra b tla 

tM M ba dcNMKtmted rcadib Tb* rapocaa to kol a«t b m( « aused •* b 
tb« bafv B Ij rraai cm « aortic iquflutiie. C SSo«« tba tlMici ol tf^m 
*0T« ra tfa* to* tna * cut tf fcTtrc mrrtcrtnob bnimnbm Tba ream 
far tkb mJt ar« iAmttmiI b tb* nvt. D It tm • cm «r ibjMbo-caffila obfii- 
ma vUch abm (B(kt f u^n — : td hoU. 


grtph cut be Uken o€ tite finder eod mppOed 
DtuncrDui timei titd tbe auae dedectkn wiD 
beobUioed. lo • fiiifer vith & Tohuse of 15 
cable eeattmeten uid « deflfftfon of ^15 
cubic ctotiaeter It b ctloilited tbu uditf 
vohnDC* of 17 cubic ceatlmeten or ij cubic 
centimeter* of finfer wiD rtOl rive tnloe* 
within tbe noge of cxpeiimentri accarecy 
Le. xoi enhk centimeter Thl* U Important 
not only from the point of view of accuracy In 
duplicating resulta, but alio detnnnitratei the 
of manfpolatl^ In other word* It doea 
Dot reqmre extraonHiuiy tedmlcal akfll to 
obtain comlftent reaolU with tU* inaCrmnent. 

Another Important comideratkm b the 
cDjt of the InatnuDcnt Tbe eaieotlal portioo 
Le. the pJctbywDDgraph Itielf can be mada 
for two <killan to two dollm and a half 
*rtikh fa fuf&dtBt for making craalitatlv* 
obasvatfcmi. It can be carried In the pocket 
The camera can be made ai eUboralcly ai 
desired bnt the one in uae which wai found 
idecpiate woold coat abont three hundred 
doOsn to dopikate. 

The bUtrtnxUtiOQ of the rerdu U open to 
«me emeatiem bat it U feh that the same 
Ucloa which mMlBUla blood prw^ In 

^Bon to tta of 

of the put 1“ topoeuot 


factor* b detemiQlng tbe extent of tbe a 
coraoa whkb fa awoaated with the pebe. 
It wd be remembeftd that the impoKiirt 
factOTV whkh aerre to main tarn blood preaore 
axe the forte and rate of the heart, the voivme 
and fbeoeity of tbe blood the eiaitkity of 
the bJood vciseli, and tne penpberaJ 
aiitance. 

For moat experimenta, aB the facton rcmshi 
fairly coortant except the periphoil roift 
ance. Diiotratkioa of efaanring the 
era] reafatance in the hnger and toe by un- 
mmioo in hot water haro been ihown and 
It fa felt that thl» Is an Indo of the depre 
of TaaaihLT dilatation- Forthennore, wbere 
there U pathological ctmstriction of the 
vrajefa socn ai in thrombo-anritfa obiitcraru, 
soefa rciaxatJon fa not potsfbie From this 
and other data It fa condoded that with tlni 
Instrument, it fa poaslbie to dUTerentiate be 
tween faMkfooaJ and patboforical caostne 
tloo of the blood raaefa- In other wnnfa, the 
deflection obtained fa dependent upon the 
abOhy of the vessels to dilate with ea^ heart 
beat and in this sense fa a measure of vascular 
dBatatMi in tbe paut- 

Hierr remaina uttle ebe to be said exceyA 
that it fa felt that this smaQ amount of in- 
vestigative work with this device Illustrates 
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and points out the utihty of the instrument 
for the stud}' of penpheral vascular phe- 
nomena in health and disease 

SUMMAR\ AND CONCLUSIONS 

A new de\nce has been presented for the 
study of penpheral vascular phenomena in 
health and disease and illustrations have been 


shown to demonstrate its utihty m physiolog}' 
and m chmcal medicme 

Some tentative conclusions have been drawn 

1 This de\nce may be used to differentiate 
between fimctional and orgamc constnction 
of the penpheral blood vessels 

2 This demce is a more accurate mdex of 
vascular dilatation than skm temperatures 


STUDIES ON PERIPHERAL VASCULAR PHENOMENA 

n Observations on Peripheral CmcuLATORY Changes Following Unilateral Cer\ucal 

Ganglionectouy and Ramisectouy 

CARL a JOHNSON, Al S , M D , GEORGE W SCDPHAAI, &I D , and N C GILBERT, M S , M D , Chicago 

From the Departmenta of Medicine and PhjTfolojy Xorth western University and St, Lohe s Hospital Chicago 


S YMPATHECTOMY and sjunpathetic 
I ganghonectomy have been done for 
several chmcal conditions, with some 
conflictmg results In this paper we wish to 
consider only those conditions m which sym- 
pathectomy is done m an attempt to mcrease 
the blood supply to the whole or part of an 
extremity 

The hterature on the sjonpathetic nervous 
system and its relation to the penpheral vas- 
cular bed IS very extensive, but it may be 
found m the excellent monographs of Kuntz 
and Krogh Unless otherwise mdicated, re- 
ferences to the foUowmg hterature may be 
found in these monographs Also the func- 
bonal actmty of the capdlanes and venules 
IS remewed m a monograph by Hooker 
On histological grounds alone it has been 
demonstrated by numerous authors that 
fibers from the s}Tnpathetic nen'ous system 
pass to the artenoles There is emdence that 
sjTnpathetic fibers also pass to the capiUanes 
and vems 

Physiologically it has been shown m numer- 
ous ways that these fibers are chiefly vaso- 
constnctor m nature and exert a tome m- 
fluence over the penpheral vascular bed 
There are also vasodilator fibers but these m 
most instances are not so readily demonstrable 
as are the vasoconstnetor fibers It has also 
been shown that the capiUanes may constnet 
mdependently of the artenoles and that this 


constnction is due m part to vasoconstnetor 
impulses over the sjunpathetic 

In addition to this central control over the 
smaller vessels, there are penpheral mech- 
anisms which aid m regulatmg the Amscularbed 
purely m a local way The evidence for this 
IS by direct visual obsert'ation of the smaller 
vessels devoid of any central connections, 
and this emdence mdicates that the vessels 
not only have an mdependent contractffit}' 
but also are influenced by blood changes 

That these mechanisms of penpheral vas- 
cidar control are effective is shown bj' the late 
effects of sjunpathectomy Accordmg to 
Kimtz, from experiments upon normal am- 
mals, the blood vessels regam then pre- 
operative tone foUowmg sjunpathectomy m 
10 days to 2 weeks It is thought that capil- 
laries regam their tone somewhat more rapidly 
than the artenoles 

Chmcally, sjunpathectomy has been done 
for many conditions, but m this report we 
wish to hmit ourselves to sjunpathectomy for 
the so called rheumatoid artJmtis 

Brown, Rowntree and Adson, and Hench, 
Henderson, Rowntree and Adson report 
fax'orable results foUowmg sjunpathetic gan- 
gbonectomy and ramisectomy m rheumatoid 
arthntis They mdicate that m rheumatoid 
arthntis the extremities are cold to the touch, 
and also that there are paUor, areas of cj'anosis, 
puffiness of the tissues, and the extremities are 
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Fig 3 This figure shows the effect of fe\ eras induced bj foreign protein upon the 
\olume changes of the third fanger of both hands i month after sympathectomt It 
IS noted that a striking change is obtained in the third finger of the control hand but 
\irtuall} no change in the \ olume changes of the third finger of the svmpathectomized 
hand It is also to be noted that in the control hand skm temperature and heart rate 
roughlj parallel the \ olume changes of the finger \ er> little change was obsen ed 
m the s>Tnpathectomized hand This indicates that i-asoddation of artifiaally pro- 
duced feier is of central ongin 


Hie orculatorj obserc ations were made bj me: 
pRthvsmograph pretnouslj described 
werp issue Bt means of this dence 

Orel,. ^ make quantitative studies on 1 
tool ni °° r fingers and note the changes wh 
maiip k '"iL ^^^^utements of skm temperature w 
theordinan thermocouple 


e results of the obsen^ations tvill be 
011^ graphicall}’ and tie shall limit 
rh.c much as possible to con- 

ions from objective eTpenments 
Dul ^ illustrates the marked increase m 
Its OT ® foUoivmg sympathectomy and 
return to the control level m 21 
\ t inU be remembered that in the 
to the return of circulation 

We el is m 10 to 14 days (Kuntz) , 

more ^anance (21 dajis) to the 

skin f ^ method ive have used ) The 
s'de siTnpathectomized 

lor - tnr. and has remained increased 

Pennhp ^ noted from this figure that 

lei thp Ji ' olume changes do not paral- 
tJQ temperature changes 


Figure 2 illustrates the effect of local heat 
to the upper extremities 22 dajs after s>Tn- 
pathectomy Merely placmg the hands m hot 
water for 10 minutes at 45 degrees C was 
sufficient to increase the penpheral pulse 
volume of the fingers, and this was mterpreted 
to mean vasodilatation This record illus- 
trates that relaxation of the smaller vessels is 
possible in the absence of central nen^ous con- 
nections (we are assummg that the ganghonec- 
tom\ and ramisectomi destroi's most if not 
all the \ asoconstnetor fibers to the blood 
vessels of the nght arm) 

Figure 3 shows the effect of artiiiaal feier 
as mduced by foreign protein on the volume 
changes of the fingers i month after ^Tn- 
pathectomi In the control arm (left) the 
i olume changes m the fingers, skm tempera- 
ture, and the bodi' temperature showed a um- 
form mcrease in each measurement In the 
SiTnpathectomized arm there was no signifi- 
cant change m the penpheral pulse i olume or 
skm temperature This record suggests that 
lasodilation from fever m the normal is 



pn>babi]/ of cest/af orifio imm m ptrtiM} 
or toti] paxaly^ of the lympatbe tlccooi^cfor 
tone. Further evfdetLce that thuli tnielilo«i 
of nrettlnf aod locreued tLni tempenlore 
aiiv in fever It alao nggesti that tbe stid- 
pt wtlci DOnmdly oert i tonic inihieooe over 
the grail ef which ere Inhlbfted in 

fever Tlie tkln tesipentture of the i>niip«tb- 
ectomixed hud wu high ud the nperlis 
poeed fever wu ine aJM ent to ItkliKs eay 
ggnificut chuge in the ikfn temperertue. 

We were not able to Dote uy appredeble 
color change of the fynpatbectomlxed ex 
treroity u reported by other tutbor*. Other 
godfngi which we noted were loa of vweeting 
in the opereted upon ride, a pwaliten t Hot 
oer^ lyndnsDe, and indefinite change* In the 
character of the p*tn It ahould be noted here 
that before opciatioa both band* were mold 
and cool and ainco the operation the hud 
tttt operated upoQ hai continued to remain 
nniat and cool 

DDCTTBCOW 


auM ca that prodoced by (imOar onh dons in 
the CDDtnl hand. If ayinpathecloiny had pro- 
duced a p er ma nept rfunmuin dilatation of the 
vcsadi, oorrmiiti wtmid not be ao aaffonn oo 
the cnndnl and aynnath^canlitd aides. If 
there had been arty dllatatkD at aJl we wodd 
opect some (M t r ut e in responae of tbe two 
handa foOawina local beat. 

a The rooTu are In keqing with the re 
auUa of pngUoDectomy and randaectenoy oo 
eapengKataJanimak. The pre-operadrv teae 
b egahhabed in lo to 14 dava (Kimla) It 
would not be logical to asume the cootiol 
of vaacular tone in ■n4m«l« (dog) la much 
dhTercDt than that of the Homan 

j The increajed ah hi temperature* which 
are aald by aome anthon to be an Index of 
Inoeaaed blood Bow to the part following 
ajxDpathectoniy mar be largely or totally doe 
to a low of part of the heatH^gulating mech- 
anism. It is weil known that a great deal of 
the body beat la lost throogfa tweatug and u 
loieffeTCDCo with rMi mechanbin may be 


We belieTC that tbe toIoidc chuK In tbe 
with each heart beat b u ioda of 
blood flow to the part U e are fuDy aware of 
the critkam that more ttrlctlr ^waking thb 
nMrthod U u index of pube vofitme and hence 
with a dilated vaacular bed a greater blood 
flow could orr-nr without u Incrrajc m pobe 

bat we are of the ofiilon that thb b 

not the oae for the following reaaow 

I We were aNe to produce of 

the irmpathactoenlxto vt*wb by lo^ bwt 

ud tbeamount of vmaodQatlon wu about ^ 


largely respocalhle for the increased local heat 
obeea-ml loDcnnng ijinpathectomy > urther 
more we hare experiment* br thb method to 
show tH«t In fever In certain cases there b an 
Increued tenperatitre of the fingem but the 
droilatkni wu markedly decrea^ u roe as - 
ored by tbe plethynnograph record*, a mtfkrd 
fall lo blood prexKUe and severe pidn to the 
part. (Thb wuin a ca*eof Buer^adbcaje 
and wfll appear in a later report ) 

4. Thb patient dM not impeove foOowing 
ayjnpatbectoniy alone She wu not given any 
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other treatment for 3 months m an attempt 
to e\'aluate tins method of treatment for 
rheumatoid arthritis As a matter of fact, the 
photographs before and after sympathectomy 
indicate that the sympathectomized side 
became worse This is not good evidence of a 
permanent increased blood flow 

SUMMARY AND CONCLUSIONS 

By means of a new method we have showm 
changes m circulation following sympathec- 
tomy which suggest the foUowmg conclusions 

1 There is an early relaxation of the 
lessels 

2 There is a progressive recovery of in- 
dependent tone of these vessels so that the 
circulation has reached its pre-operative level 
in 21 days 

3 This mdicates that normally the sym- 
pathetic exerts a tome constnetor control over 
the smaller vessels 

1 ^ relaxation of the blood vessels to 
iical heat is subject to httle or no central 
control 

h K causes an early temporary m- 

ition of vasoconstnetor tone which ac- 
counts for the vasodilation observed If there 
n marked faU m blood pressure, the poten- 
' not mamfest itself pe- 

np erall}' The detailed explanation of this 


may be anticipated from the results on the 
effect of amyl mtnte on the circulation 
(Johnson) 

6 We beheve the methods used m this 
study to be a more accurate index of circula- 
tory change than skm temperature and 
supphes a simple method for further studies 

7 Our experiments m this case do not show 
a permanent increased penpheral circulation 
following ganghonectomy and ramisectomy'- 
and are m accord with results of ammal ex- 
periments We feel that the increased heat 
to the part foUowmg ganghonectomy^ and 
ramisectomy is due to the loss of sweatmg, 
evaporation, and possibly other mmor un- 
knowTi factors The contrastmg skin tem- 
peratures of the two arms in this case are 
probably' due to the fact that one hand is 
practically always wet with perspiration, the 
other dry 
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TECHNIQUE OF OPERATION FOR CANCER OF THE FEMALE BREAST' 

Ejo-Reuju* r» Ctfz HtDa«D An Twom sna Cun Sitew \ ia« Arm OmATxa 
J \BEZ If JACKSO'f M D PuA.C^ uot JOHN 11 OClLVTi; %I JD Qtt llinooi 




'V origlnAl opentioa tor ctocer o{ the fe 
□ule brwt bu brai docribed nunp 
dma prcvk'Qily &ad bu bex me koowo 
toimiiymixeocscitbe Jackjoofixpapentfeo.'* 
Ai a nUa of Uk (Ufcomy 0^ ibe up wu AD 

acddent inddcit to our main parpote, wokh ns 
to bring; the ildn from bdow w pectoral told op 
aronod the azUlaiy reada and tbtn to oblltame 
tbe arfflary /o«a. IVbee tbk wia done It waa 
fotmd that the ihlo irtxo the front of the pectoralla 
vu no loQM oecded there, n It wu tul over to 
corer tha doraded area left when the breaat waa 
mnovtd. Bltfle the ohffieraiiaa of the ajdUary 
foM waa our Qtahi porpeae, a t the time the plaatk 
flap aeoned vtloanle. Later b u wrrer b the 
ooune of our qp erie a ce, n eaoe quo a caae te 
whld tha tumor *u ao far op lo the outer cToad- 
autt of the breaat a to tovohre the able which 
would be uaed for the flap and we were forced to 
■hatwWi Ita oae. U e, therefore, evolved another 
aetiud whkb ii applieahle to all caaea and which 
ttEl prctenes the rnaln featoie of the orkliia} 
np»fitkn, aamely the obllteratkn of the asUaiy 
fott. We now oae thk method moat of the time. 

lo the meantime wr had bec o me lamQlar with 
wbat could be acccanpliihed by ertenalve oodcr 
ajUlnj of flaps and were able to dewe the much 
irajrecrteoalrcwoniKlctailo readily Tha method 
I dedre now to prewent with certain other detaOa 
srbich ether facilitate our wmt or awre Impor 
taBt,ptobablyCDOtribitcnincbtoeod-r«uh*. Uc 
ilaB describe oor peeaeat opera tkm In detafl 
TxactrOD* 

Hnt we hare found that the uac of a flat t<i> b*- 
ttiument itaod on which the patient a ann m 
T tit. dkoowea of an ertrw amktant and aa weD 

jJa, hatinnjetiti- Also, « oae bea^^th to^ 
fcdnpt* tbe ™ «> li«v »u, b pto ^ to 
«A.rifWi p«Vh a warm coverln* tor the 

SSprrpanrf br wbam« 

a oi^ affeflfd^ k W 


alle aide, tbnarotatlog the patknt'i body Alarfs 
bath loi^k then pfa!^ beneath the ahouldcra^ 
cheat area and k avowed to hang orer the edn cd 
open tiow table. TItf arm k then brought bacx, at 
rvu angles to the body oa tha batnanent table, 
which ketramd with t« o large towek. The wiper 
fklal towd k wiappcd aroo^ the patlmti am 
frora shoulder to celow the fisfer upa and k ae 
cured with towel cHpa, while the other towel 
firmlihea a sterOe base for iostnucenta. Another 
lain towel k placed acroai the patient i body 
with ita upper end at the level of the nwhflina. A 
vertfcaJ icwtl k Lhen placed with fta Inner matgln 
at the median Dae oi the body and eoem the 
eodrw oppcwlie ihie <k cbm up to the chla. 
Finally a towd k made to com tha ancathetlc 
fraoe to which it k filed by towel TV 
aaglo of contact of the to*e£i are ako ntfd with 
Finally, the lower portion of the body k 
covered with u» imlI UparMcrny aheet The en- 
tire cheat of the aflectrd aide k tlint left ezpoaed 
for the eiit mi re dkaeedoo whM k to foCow 
Wo are convinced that in nany catanets lb« 
cancer can be fmarraaW hy ezccadve manjpok- 
tloa and squecalsg cf the d la eaaed breaat In the 
courae of the operative procndiire. We, therefore, 
Inikt that no maoipulatiOD of the hre^ be per 
mltted Itstnad we ■■■<«• the nipple with a krge 
double tenacolnm or vokclhun ^ ateam of whU 
the breast can be drawn about without comprO' 
doo during the operative 

The lowCT point of Inaertfcw of the pectoralk 
malar to the bommiak located as the pourt frooi 
which lo start the mrktrwi Prom thk point tha 
locklnn k carried upward with a alight opward 
cDovexitycrv'ef toah^t two finrecs' breadth bekw 
the middle of divide. It a Uien curved down 
ward to the inner shie of the breast and thence 
down verticaJly to the level erf the umbfUcoi. By 
UD dercuUmg a flap braked to the tnocraiKl upper 
aide of thklndti^ The flap ahookl oosskt of 
akin and aobentaneona fat down to the depth of 
uadedying t«wb The foil bfood su pp fy k tho* 
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presen ed and as flap is thick it also pro\ndes sub- 
sequent plasbat} so that the skin itself does not 
become fixed to the nbs This flap is undercut 
be}ond the median hne vertically and up to the 
le\el of clavicle above Of course it is assumed 
tiat aU vessels are clamped as dimded and this 
1 ^ therefore not further discussed — v e pay 

slight attention to small oozmg vessels at thi<; 

Ths fairly' large flap is thus raised 
W e behe\ e that m many' instances leakmg cells 
My come m contact with tissues left behmd and 
Kcome the focus of subsequent local implantation 
recurrences We, therefore, deal with a cancer 
ound as we would with a wound m the presence 
0 an acute infectious process from which we de- 
exposed area from coutamina- 
^ therefore immechately' co\ered 
^ ^ bath towel wrung from very' hot 

er Besides protectmg the flap, s mall oozmg 
^ we under the heat and we thus save much 
1,,.,? °hierwise consumed m trymg to check and 
bgateeiery oozmg spot 

IfiTTo^ return to the startmg pomt for the 
eHtrp Here the mcision foUou s the 

edL pf chest, skirts the 

Sen f, ^th Its concamty upward, and 

near dorvnward to meet the mner mcision 
unHpr/^ f extremity This flap is hkewise 

aiillanr 1 f hand’s breadth below and m the 

hmrt^p ^ to the edge of the latissimus dorsi be- 
the bemg made sbghtly less as 

the arm Mntmues up to its starting pomt m 
ered mo. , is now likewise raised and cox- 

hot bath towek 

iihicfi fibers of the pectorahs major 

een exposed by' the raismg of the upper 




Fig I, left. Outline on li\ung patient of masion of ongi- 
nal flap operation 

Fig 2 Appearance in same patient of flap after opera- 
tion on opposite side. 

flap In the hne of the fibers we now separate, 
with knife or finger bps, the sternal and damcular 
porUon of the muscles With the finger, the inser- 
bon of sternal porbon is isolated and cut across 
flush with Its attachment to humerus TOth a 
curved retractor the clamcular porbon is drawn 
upward and outward We expose thus the costo- 
corocoid fasaa and about its middle we find de- 
scendmg xerbcally' the supenor thoracic vessels 
w hich are double clamped and dinded The costo- 
corocoid membrane or fascia is mcised parallel to 
the clavicle and, with the mdex finger, the piec- 
torahs mmor muscle is isolated and divided flush 
with Its attachment to the corocoid process The 
a.xillary space is now widely e.xposed To the out- 
side of the axillary' v'essels and nerv es and parallel 
to them an mcision is made down to the fi.xed 
muscles of the region This gives a Ime of cleav'age 
from which with gauze on the finger bp, the loose 
gland bearmg tissues can be brushed off from the 
front of the v esseE As the brushmg process pro- 



Fig 4- Outline of method of closure of the wound 
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iawiird, tJie brtncbo ct tbe txlIUxy read* 
qiMn ' g g- Tte TOMcli farther bobtaj wUb 
forapa or the blont pohit c( tdmca f^vetd apart. 
F.ii4t veaad b pfci^ op, doolie doap^ ud 
divided. may ootr be Ufttad if deahed or 
-with tPther vcaada wit ioc Ikorioa at the end Q< the 
operatioa. The xoahi tniu of the ixiUar7 vefai b 
retract^ with e amel] curved retactor arid, with 
bhmt odHOra or guae the tbeoa are dkaecttd 
£nm bcDeatb the tokU- We dWde tranrveaelr 
the fijdt over the cobacapuUr mindes tod bnoh 
thb f«»rb off with fwx». Thh h the route br 
which the lymph pi^bly read te i the aplne. A 
TCTlkal lix&oo ia then Bwde over the cheat wall 


well bach Iq the rec ti a d the wotml tod by 
bruahin; forwiid the ertenial iateromtil moK^ 
ore cleared. The ■rffUr y <SeKctloo bnow fsxa- 
Dieted. We pock tbe en tire area to be left with a 
Dot mobt ODcI t timtlr pod fa Hkewfaf 
over tbe moer cut nriuxi of the kui^ cd 
£ucU with thefr now cpen lymph veaefa. Thfa 
atep fa tabm axain to prevent u fax u pcoifiie 
contomiiatloo from cecapcd cdfa. 

Our ottentlcia fa next tamed to tbe irmph cfrcu- 
Utinr. BcflcaiBr obovo, tlw pectmtfa Blade fa 
booh ed op with tw finjer tikl on t looM fliah with 
ito attechmest to the itecnaia. The perfocatla( 
briDchei of the intentol mmuiiary vei Kli will he 
cut and if it fa rmcmbered that they pea ob- 
UqTKlr down It will to du^ than a 

bwe hfaber >h«n ootldpated. Who vt fiidih the 
aeporaaoD cf tlw pectoralfa beknr wr then ni hr 
the c c j v qJm the upp e r end of the rectm 
abdomfaifa. The fajcfa of the loteial cheat nsioa ii 
divided parallel with tbe reffaetjoa of the lover 
flap and bnabed upward. Thm the whole Irnph 
and fa vial aoppfy fa dMded pei^iheTtlly while the 
bteoat fa nxrv^ abent with tbe vnfaeQm iortepa 
without maa^ofatlcn. Tla breast fa lifted with 
the vrfadlBm whOe the attadnmt to the cheat d 
tbe oiinor moack fa dfrided aad fioally 

the whole maa fa lifted ent £ach raw area after 
dfaaectloD fa earef uBy k rpt covend with hot pacha. 

W« leuwvt these pocia la Msieo, ligatia drrldtd 
veaoelj cn efaspa beneath. Hoot of the w a fl 
ooiisf has bees stopped but a iL'ilcw of the entire 
woasd auhea any penfatent b leeden untB the 
wouod b dry Sock made oozen con be better 
cnufht bt a figure-of-dfht mattie* snlure if the 
OBct tenure of bleedlnf fa Ind^nlte. 

iWth th« diaectloo cocoplete and bteedtni coo- 
UuOed and after all our (vecoatiaDary smurts, 
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ire still may fear that there maj j et be loose can- 
cer cells m the wound so we treat cancer wounds 
as we treat no others from a large pitcher of hot 
water we thoroughl} ungate the entire wound 
while deansmg the surfaces with gauze We feel 
that this step gives better assurance that no loose 
cells ^11 be left in the wound for local unplanta- 
bon and recurrent local growth 
I\e are now ready to close the wound First, 
the of the lower flap about where it strikes 
e chest is brought up around the axiUar}' vessels 
^^beath the cla%ncle, as can be 
estnnatrf m the illustrations These two pomts 
w caught together with a double tenaculum The 
rcm^der of the wound is approximated m 
sniiiar manner with five or six tenacmla at appro- 

segmental!}' apphed 
wiU be found remarkable how the enormous 
om IS gradually approximated with practically 
0 ension. One by one these tenacula are replaced 
) gure-of-eight silkworm gut sutures These 
itc the skm about i mch or more from 

Km hhe wound underneath and are 

onr^ ° j*' ^ from the margm of the 

the^i^ ^ sUtch IS then brought across 
reenters about mch from this 
underneath m the wound it finally 
Thpmic (.1,°°^ ^thm anterior, i mch from margm 
sunnWo ®^°rt coaptmg loop m the skm edge 
Jg^ented by an outer tension loop Of thJe 
thesp ciih usually from six to eight Before 
lower fla ^ ^ tred a puncture is made m the 

tube fnr^ of a X mch spht rubber 

<Jepthof tK^m^ ^ earned to the upper 

point nf P ^ ^ fastened by suture at the 

pomt of emergence 

biterWV?,?^'^ ^ closed by either contmuous 
a wound / separate sutures, as preferred For 
out^fw^F the heav)' towels. 

The raniii, ^ °’;^ter, and apphed o\er chest 
ffloistureso?K^'f°u^^ ^ favored b) the 

the surfa^ w 1^ dramage is dehwred to 

•Tean TKi^ j ^ wound remains dry and 

Sauze banda ^ held in place by a wide 

^ica at sKn around the chest and as a 

The bandage IS apphed snugly 
ThisbanX„a P ^ contact with chest wall 
P° 3 tion ^ tif upphed with the arm m a vertical 
®ho\-e her hpad^ Sees to bed with the arm 

® 24 honre riT This position is mamtamed and 
Tfus posit^i" m made to use the arm 

^^torahon of f^U assures a rapid 

<heKed win, *1.^ while if the patient 

^terward m a tf ^ down she has difficulty 
haued disabiht ' ^ has long con- 


WTule this IS apparently a min or pomt we have 
found It to be, instead, a maximum one with the 
patient m the utihty of the arm We expect the 
patient m 2 weeks to be freely able to use the arm 
m every direction as well as she did before the 
operation 

SOHE FACTS CONCERNING ONE HUNDRED TWENTY- 
NINE CASES OF CANCER OF THE BREAST SEVEN 
YEARSAFTEROPERATION — ^JOHNH.OGrLVIE,lLD 

The foUowmg facts have been gathered from a 
senes of cases of cancer of the breast m the clmic 
of Dr Jabez N Jackson 
We have selected 129 cases r unnin g from 1909 
to 1924, mdusive Of the 129 cases 109 were m 
mamed women and 20 m smgle women The 
average age of the total group was 44 4 3 ears, ii 
per cent of the patients were under 30 years of 
age, the range of ages bemg from 17 to 78 y'ears 
TTie average duration of the disease as denoted 
b} a mass m the breast was 243 ears, the range m 
this instance bemg from 7 da}^ to 8 years The 
average age was mcreased considerabl}- by a num- 
ber of cases m the 7 and 8 3'ear penod 
In 62 instances the mass was m the nght breast, 
m 67 cases m the left breast 

In 72 cases skm fixation was defimteh' men- 
tioned as a diagnostic feature, 24 cases rnade no 
mention of this featine, m 30 cases the skin -was 
said to have no fixation, m 3 cases nothmg defimte 
was said about the skm Among the 72 cases m 
which skm fixation was present aU pro'ved to be 
caremomata except 3 , 2 of these latter proved to 
be sarcomata, i of the inflammatory t3’pe, and i 
proxed to be a dermoid with superimposed 
caremoma Of the 30 cases m which skm fiiration 
was defimtely mentioned as absent, 29 showed a 
mass m the breast. In the i case m which neither 
a mass nor fixation of the skm was present there 
was a lump m the axflla which proved to be 
mahgnant from an area m the breast which was 
not palpated This patient came m because of 
pam m the breast 

In the 129 cases pam as a symptom was men- 
tioned only 7 times 

Five cases gai e a history of a blood}' discharge 
from the mpple, 2 had smuses m the breast. 
Four of these 5 cases showed mahgnanc}' of ductal 
t3'pe while i showed a sarcoma superimposed 
upon a dermoid 

Twent3'-seven cases had definite mvolv ement of 
the axfilary structures diagnosed precedmg opera- 
tion, 36 had axillary metastases disclosed at 
operation, 14 showed rmcroscopic metastases not 
suspected at operation Fifty -two cases showed no 
glandular m\ oh ement 
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Two cm ifi tbe groQp had A DUB Sa the breut 
for 7 ynn aod tbowtd do hmihvmBQt 

Id ^ cue* ft w*s thomt the damca for 4 
oomplm care wen good m 15 it wu thootht 
thdr dkiDoa wen bid b ill th* rat w opicuon 
wu ej pf iBcd . 

Radlcil copQtitko wuperfomed b iBbot K 
cue* cod b then ft oolj lool uopctatioo wu 
daw. Tw«ity«two cue* were impctittd by Uio 
flip twthod b in the rest thi texoiir ndiial 
impdtitkn wu dooe. In thou cuet b whfcdi the 
flip method wu <koe, the mua wu ibtai ted n u 
to iDow bt Qw without endiDfezbg the eod-raok. 

Ihen wire t deithi b 1*9 opentln procfr* 
dtira I compfloted by tbyrgtnavrrti ind prcf 
n m e y the outer pitleot djiof of i poitopeimtm 
poetmuttU wfth raitc ibicM 

The pethakfkxi loitarei wen u toDowi 

Cmm 

CmbcM 17 

MilJwT^opdw * ^ 

fiUCMkI t 

DMbtM tn* (cvdMMj r 

Tnt^^De end hid eumhbed pathobcbil 
Uaieimat the brtut 

The r wqgr aa fj a tuged fnn 1 ao a t h to 13 
yeia lad 8 Booths CmcmlyeBoogh, thereewr 
mn tfpou to hive i xcnra d b the grater pio- 
portkia of cue* b two pe^od*. om 

innmd thi ti mceth period nd 1 liter pobdof 


from 3 to j jttn. The ivcnge wu ran 

thia • yein. 

Wldle It wu Dot poadhle b iH cue* to uy 
exactly where the le c uiie ia uxmmt enr pc 
lit u fDOowt! 

ht«« 

Lno <i 

It 

tat j 

a^ne U rte mliT aorha to 

Stmt* BtUn I 

No pitkats with utccobi m illn so pitkat 
with mednlkiy acdocsB* b ilhw. 

Of die s> cum ibowbg bo DiiUiuaa 37 pa 
timts lit ilivt. Of the ‘*7 cuu iLowbg metU' 
tne* or tboie who wtte ^fodged poor zkla for 
ndiml care, 14 in ilivt nd wifl. TUi b 1 
porantige of 31 17 per cent b the litter greop. 
coaKxcnow 

I No cuei of uiaxsi of the brtut h tUt 
leria m idre 7 ywt iftcr the op ea tto n. 

1 Ho aw of p ubC uy cucteom b ifire 7 
yt*a xfier cfierukm. 

3 The chnee cf no* br adial opmtiea b 
deotued bra twxhbh c/ the OEK* to Ira Una 
oee-ihhd whn the dbnw hu oued tD hi 1 leal 

4. Is 1 Kiiei of 1 >9 cuo of nuDfsian «f the 
brent 4 i wonm m ittve 7 Ttui irter the 
openUoD. 
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FROM TEE HOSPITAL FOR CRIPPLED CHILDREN AND ADULTS 


SURGERY OF THE ANRYLOSED JOINT ^ 

WTLLIS C CAMPBELL, MJD , FjAC S , Memphis, Ten'N’essee 


ANKYLOSIS IS usually regarded as a restnc- 
don of the range of joint motion, but the 
type imder consideration at the present 
tane IS only that m which the articulation has be- 
come so completely destroj'ed by a pathological 
process within the jomt that no practical motion 
Kists or wiU such be possible by any manner of 
conserotu e treatment. Intra-arbcular ankylosis 
be osseous or fibrous which is only a differ- 
ence m degree and not of kmd Extra-articular 
of the soft parts may materially limi t 
]omt ftmchon, but is not pertment to the subject 
except when associated with extensive mtra-artic- 
^ lesions Strong fibrous ankylosis with adhe- 
ons which permit only a few degrees of motion 
,, *hmcally' identical with ankylosis m which 
ere IS sohd osseous fusion of the articular sur- 
exception that when motion per- 
often more or less persistent pam 

Fntil the past two decades, there has been no 
ram Of surgery^ m which all forms of treatment 
In a completely failed as m the ankylosed jomt. 

jomt in which the articular surfaces had be- 
nervm function was possible though the 

Paired rouscular apparatus remamed urmn- 
siinrpnn un appajition of failure to the 

bfeka ’ piersistent effort a te chni que has 

canatfo'^ ^f^r'^ which restoration of function 
“ well^l^ecmd^S^^ ^ percentage 

function is accomplished by an 
IS known as arthroplasty, which 

induce n ^ planned after-treatment to 
Joint afte^^^ * method of reconstructing a new 
pletel\ ^ uormal articulation has been com- 
niaxiiiiiiT^^°' ^ ^ order, however, to secure 
lots whirl, there are m any important fac- 

cn^eratr^foUoS''^^^' observed, and may be 

able i^en'^^i'°f arthoplasty are more fax or- 
®Sonts ^ result of two causative 

2 pyogenic infection, (b) trauma 

anbsided acute infection must hav e 

honofonpr^h^ ^ uionths before the mstitu- 
suigicai mmmn^ Procedures This is a well known 

•fom thp^r^^ uncompheated by infection is sel- 
use of ankylosis Arthoplasty is more 

* Read before Section of Orthopedic S mier y 1^01 


often mdicated for the rehef of pam m those jomts 
m which there is mcongrmty or blocking of motion 
by co mmin uted fractures 

4 In multiple ankydoses as a consequence of an 
acute pyogemc infection, arthoplasty is mdicated 
and may result m restoration of motion m a num- 
ber of jomts m the same mdivndual However, the 
prognosis m any one jomt when there are multiple 
ankyloses is much less favorable than when there 
IS ankylosis of a smgle jomt, ankylosis m other 
jomts obvnously' inhi bits cultivation of function m 
a reconstructed jomt 

5 In anky losis of a smgle jomt caused by tuber- 
culosis, arthroplasty or any radical measures with- 
m the jomt are contra-mdicated Undoubtedly', it 
imght be possible to obtam excellent results m 
some mstances but the probabihty of relighting a 
latent tuberculous infection and the senous conse- 
quence thereof should be sufifiaent wammg 

6 In those rare cases of multiple or bilateral 
anky'loses, as from tuberculosis of both hips or 
both knees, arthoplasty' may be mdicated as the 
disability is so great that the risk of rehghting the 
tuberculous mfection is justified 

7 In recent years there has been an mcreasmg 
tendency to fuse or arthrodese aU tuberculous 
jomts even m children YTien osseous fusion has 
been mduced by' operation m the early' stage of 
the mfection before extensiv'e destructive changes 
have occurred, the eradication of the pathological 
process is more probable In such cases it is con- 
ceivable that arthroplasty might be mdicated 
However, where there hav'e been extensive de- 
structiv'e changes from tuberculosis, arthroplasty' 
should never be considered and ev'en m those with 
early fusion its advisabflity is not y'et prov-ed 

8 In progressiv'e arthntis of a low grade m- 
flammatory type, as atrophic arthntis, arthro- 
plasty may be attempted after the process has 
become quiescent or arrested Relatively good 
results hav'e been secured but are not comparable 
with those secured after py'ogemc mfection or 
trauma, also there is less chance of restonng 
function 

9 The position m which anky losis has occurred 
IS an impiortant factor YTien ankylosis occurs m 
the most useful position for future function, the 
prognosis IS much more favorable than when an- 
ky'losis occurs m malposition or luxation 

Vork AadtmyofVWicmt Feb-mT ip 1931 
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As maii\ cases are first observ ed j ears after the 
original pathological process has subsided and 
after certain affections it is questionable as to the 
indication for operation, a careful differential diag- 
IS essential This must usuallj be made from 
tnehistor} and the roentgenogram, and often the 
^torj may not be reliable, and dependence must 
be placed m the roentgenogram alone The his- 
toi} of an acute infectious process with sudden 
Evasion and high temperature will usually dis- 
QDguish ank}dosis of pyogemc ongm Ankylosis 
^ a comphcabon or sequela of an acute mfectious 
'ease is also suggesbve of the etiological agent, 
or example, an acute arthntis durmg the course 
, or subsequent to, pneumoma that runs an m- 
Ensel) seppc course is suggestive of pneumococ- 
iniecpon A history of prolonged convales- 
jomt remaimng mtensely pamful 
MU untated for months is suggestive of infection 
D\ the gonococcus 

resultmg from an extensive osteo- 
thprt.^ ^ historj' of acute onset, 

bnnp multiple scars, adhesions to the 

consiHp” smuses extendmg for a 
the shaft of the bone 
hon^p ® exammation by palpa- 

skfts^^nf ^ massive hypertrophy of the 
tourof irregulanty m con- 

m tuberculosis, atrophy 
tlian in visually more pronounced 

Sion K pathological processes Osseous fu- 
fibrous^S^rt^"'^ ^y^°sis IS usuaUy of the 
and ^ slight and often pamful 

There k a v complam of jomt stram 

deSmtp msidious onset with an m- 

Simlinic f j often extendmg over sev'eral years 
'fnce^tena?^ causes ankylosis but may m- 
surfaces m ' ^ destructive changes of the articular 
"Th be a from mcongruit}' There 

^esemblintr * ^ mdefimte process closely 

Proloneed^ the symptoms will be 

'^ges ocn P^di until destructive 

^onnd a mat i Wassermann test has been 
^theTS^'i to diagnosis 
fhntis there ^“c or progressive polyarticular ar- 
procp« ^ ^ history of low grade inflamma- 
^endina ^ mdefimte course often 

deformpa^ months and resultmg m painful 
Sobd after the process h^ sub- 

'hge of siipi?^”^ fusion occurs only" m the late 
^*^4 causpc^^^°^ hv'pertrophic type 
•notion nnkylosis, but there is limited 

^fory foUowmg trauma there wdl be a 

re mjury followed by a period of 


disabihty There may also be a change m con- 
tour of the extremity resultmg from a fracture 
Bony anky losis rarely" follows trauma of the large 
jomts except the elbow 

X-ray examimlion As the history and chmeal 
findmgs may be obscure the chagnosis of the cause 
of ankylosis often depends entirely" upon the 
roentgenogram In anky losis from any cause the 
roentgenogram determmes the position and rela- 
tion of the bones formmg the articulation, loss m 
continmty", and character of osseous structure 
AVhen not inhibited by massiv"e hypertrophy of 
bone circumscnbmg the affected area, the roent- 
genogram will also demonstrate the pathology m 
the mtenor of the ]omt and adjacent thereto, as 
destructive areas, osteoporosis, camties, and se- 
questra 

In anky losis resulting from acute py ogemc m- 
fection the manifestations m bone are confined to 
the articular surfaces and to the subadjacent bone 
At the end of 3 to 6 months after the subsidence 
of aU sy"mptoms, the jomt hne may" be plainly" 
visible but narrower than normal, the extremities 
of the bones wiU show extensiv'e osteoporosis with 
a v"ery thin cortex If the process ceases at this 
pomt, a fibrous anky losis may result m which a 
hne of cleav"age will be permanently’ apparent, but 
more frequently there is a gradual ossification 
imtil osseous fusion of the articular surfaces is 
complete w"ith an mcrease m density" beneath the 
articular surfaces Comadentally" with the mtra- 
articular ossification there is a gradual mcrease m 
structural density and condensation of the spongy 
bone with shght hypertrophy m the extremities of 
aU bones composmg the jomt Also there may be 
a shght proliferation of the periosteum for a con- 
siderable distance along the shafts of the bones 
Such hypertrophic changes cause the jomt to 
stand out m marked contrast to the surroundmg 
soft tissues 

In anky"losis resulting from acute mfectious os- 
teomyehtis the etiological factor may" be the same 
pyogemc organism which may" cause acute infec- 
tious arthntis but the process is diffused through- 
out the jomt and the entire, or part of the, sh^ts 
of the bones compnsmg the articulation There 
IS massive hypertrophy" of the extremities and 
shafts with marked mcrease m density which is 
charactenstic Ev"en though the causative agent 
m osteomy"ehtis and arthntis is identical, the m- 
dications for operation m certam jomts are totally" 
different m the two conditions as above empha- 
sized 

The X-ray" rarely demonstrates osseous fusion 
m tuberculosis 'ITiere will be defimte irregular 
dark areas of destruction and often destructive 
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the outer aspect of the thigh just above the knee, 
where a sheet of suffiaent dimensions can always 
be secured In some of the smaller jomts, how- 
eier, as the fingers and small wnsts the fascia 
may be taken from the mner aspect of the thigh 
where it is much finer and thinner The fascia 
should be mterposed with the rough ertemal sur- 
face apphed to the raw surface of the bone, while 
the smooth, ghstenmg, mtemal surface Imes the 
mtenor of Ae jomt. The loose areolar tissue ap- 
phed directly to the open marrow spaces of raw 
bone IS thus conduave to early lascularrzation, 
while the smooth deeper surface permits early 
movement of the articular surfaces 
A microscopic examination of the fascia lata 
demonstrates that the deep smooth fibers are 
closely packed resembhng tendon tissue, which 
becomes more loosely constructed as the outer 
surface is approached A flmd is observed beneath 
the fasaa on remoial which permits the free play 
of the muscles, but this must be normal Ijmph as 
no endothelial cells could be demonstrated on the 
deeper surface 

The techmque m the different jomts has been 
preMously descnbed m former contnbutions, m 
those jomts more adaptable to arthoplastjqm con- 
sequence only a general discussion of some of the 
important details will be considered In the jaw 
no material is mterposed and the operation is 
more of an excision as the normal condyle and 
ramus maintain the space after remo^'al of bone 
when only one side is mvolved, and when bilateral 
the force of gravity acts m the same maimer In 
aU other jomts the double layer of fasaa is mter- 
posed as already descnbed In the knee jomt a 
portion of the piostenor cruaal hgament can usu- 
ally be conserved which maintains arculation to 
the mtemal condyle Great care should be taken 
not to mterfere with the circulation to the external 
condyle by stnppmg postenorly the penosteum 
and soft parts from the bone and severmg the ex- 
ternal ligamentous attachment After the opera- 
bon the mtemal lateral hgament may be elon- 
gated, and should be shortened by a mattress 
suture Also m the knee it has been found unnec- 
essarj' to se\ er the quadriceps tendon, as suffiaent 
space is mamtamed for jomt function after the 
usual amount of bone has been remoi ed and the 
surfaces reconstructed In the hip jomt the hga- 
mentum teres must be severed, but the operation 
should be earned out through the Smith-Petersen 
mcision without stnppmg the attachments of ffie 
capsule from the neck, thus preserving the arcu- 
laUon from the so call^ epiphi-seal and penosteal 
\essels It has been found that wide exposure 
with remo\al of soft tissues maj cause necrosis 


of the head with later dissolution unless these 
pnnciples are meticulously earned out. The head 
should also be made as large as commensurate 
with the bone which remains 

In the ankle and m other jomts, as the shoulder, 
when compensatory function was possible arthro- 
plasty has notbeen employ ed except when adjacent 
articulations were al^ ankyiosed, but m recent 
y ears arthroplasty^ has been succesrfully employ ed 
m three ankles m which only that jomt was the 
mctim of bony ankylosis The operation was ear- 
ned out by a long external lateral masion with 
the interposition of a double layer fixed by suture 
to the postenor capsule So far these patients 
have not complamed of pam and a suffiaent de- 
gree of motion was secured to restore elastiaty to 
the gait, which was approximatly 20 to 30 de- 
grees Arthroplasty of the fingers has not re- 
stored the free movements desired, but m some 
instances there has been material impro\ement, 
possibly so per cent of function 

The ajter-ircatment is most important and is m- 
sntuted wi thin one week by' mduang roluntary' 
muscular action as contracting the quadneeps 
muscle At the end of 2 weeks actir'e and passn-e 
motion is contmuously' mduced and gradually m- 
creased Care is taken that acti\ e motion is com- 
mensurate with passive motion, as it is possible 
to cause excessu e movements, with stretchmg of 
important hgaments and false motion Also the 
structure of the bone must be restored to normal 
as function is mcreased, as there may be com- 
pression of osseous surfaces m which osteopiorosis 
persists In the weight bearmg j omt this is accom- 
plished by apparatus which gradually permits the 
weight of the body on the part to be mcreased 
E%-en after apparatus has been discarded more 
vigorous exercises should be enforced to cause 
further condensation of the bone, as m four knees 
there was a subsequent fracture of the lower ex- 
tremity' of the femur from comparatively shght 
trauma, but this can and should be aroided by 
observmg the physiological prmaple of f uncUonal 
adaptation In these cases the fracture had healed 
without further impairment of function or com- 
phcation 

As premously stated, unless a jomt can be re- 
stored m which there is approximately normal 
endurance, a stiff jomt m a good position is more 
serviceable, howe\er, nearly normal jomts ran 
and ha^e been secured m a suffiaent number 
of cases, as prenously reported as to the end- 
results m mdiMdual jomts, to justify the pro- 
cedure. 

There has been much speculation as to the na- 
ture of a jomt after the evolutionary process of 
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Fig I Skin incision for arthoplastj of hip Fig 2 Exposure of musdes 



Fig 3 Complete exposure of ank3 losed hip, care being Fig 4. Excision of ank> losis and remo\ al of the head, 
used not to remove an> more attachments of the soft tis- care bcmg used to alter the contour of the head as little as 
suesabouttheneckofthefemurthanisabsolutel) necessarj possible. 



Fig 5 Smoothing off the head with rasp, leavnng the 
head large and globular 


Fig 6 Interposition of free fascia lata placed to cover 
the head and acetabulum thus making a double laj er or 
practicallj closed sac when the reduction is made. 
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TTolntku of foRctkcuil cdaputloD, u woold raU 
nnJJj be expected, b mon pnxunBced b the 
kaee tod the hip thta b the aaD-wd(ht4Kuiiif 
}olsU. The iSmenikn d the }aim ipace tt lea 
tlTi oomtl, endtlly b beulaf )a(ntL 
The lebdoe d tiK utiotltr tcmca to eta other 
resttioi s^htofed, except Is e gm«n mimh^ in 
which the ittiobt d the mi iapehed 

and in them b which groa irrefukdtiei hu oc 
cuu e d . In t mtjorltv tbecootoiiraf thetrtlailei 
SDiftce wuerra too KDOOth b Kmc there wu • 
definite Irregnltrity In t smtU nomber of ko ee e 



there wu a ptuched-oat uea or carity on the bt 
era] aspect of the articular mlaces m the femur 
corrapoMfing to the Donoai meral oui^de- Ib 
two or three there were ilmQar bat lea naried 
ch a n gB b the lateral of the arUcnlax imta ca 
oo the tuhendeyof the tiUa, Groa irrexolarlUei 
la the head d the femor were occado^r oh- 
•erved, and b one bnance there aaa total <£»• 
appearance of the bead and neck. Coe up reaioB 
cf the articular nnlacta wu also preaent at timea 
Tboee g i u a Irrcfniarf dn mre pnhablj 

doe to Impalimeot b drcnlatloD at the time cil 
opetalioB. Sncc cw dte roeatfeDOvnuns demoo- 
•trated exenpreakn of the ardemar sotfaces to 
be doc to fonctkioai use, u we^ht bearhx be- 
fore the itiuctore of the booe had hca rofiaatlv 
restored. In Joints not bcarinf weight nnrestdeted 
ose with bipalrcd OgajDests may also causa nch 
InenlaHly hot not to the extent denxautiated 
b the krwer extremities. As hu been prtmd by 
experience, these defects can be obviated largely 
b> 4wii<fing Impalnnrnt of dmilatioo at epera 
lion bv properly rtgulalcd nse and by restneted 
wc%ht beaifog unti] the Btroctare of the booe aod 
the moeculatare bu been restored. 

The atroctnral d^nges after arthroplasty are 
u follow! At the end of j weeks osteoporosb k 
present, u denoted by the charactenstic motiliBg, 
w Siw-ti gradually Ing eases uptH the effect of aedre 
oMtaapparent whichb osaallyloahoatjmaothi. 
At this time there h gradoal restoratioo of stnic 
tore u denoted by lm appeaiaaca of new booe 
trafaecnle. At tbeendof i year the bcnestrwctnre 
tfaould be approxknatdy normal. Abotrt thb 
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Fig 10 Roentgenogram of hjp, 3 jears after arthro- 
piastj Note the irregvdanty m contour of the head of the 
femur which has occurred as the result of aseptic necrosis 
Function of the joint, howet er, is excellent. 

time, approximately one-fourth of an mch below 
the articular surface, there appears a fine line of 
condensation with bone trabeculse at nght angles 
to the shaft, this gradually mcreases for the ensu- 
ing j ear, after which it remains stationar} This 
IS probably the mdex that restoration has been 
accomphshed as far as possible As 3 ears go by , 
the rearrangement of the osseous trabeculae, along 
the nen lines of pressure becomes exndent as m 



Fig II Roentgenogram of hip, 12 >ears after arthro- 
plastj There is considerable new bone proliferation about 
the joint which, howeier, does not interfere with good 
function 

normal extrenuUes Of course, there is no arbi- 
trary penod for such de\ elopment, which largely 
depends upon the co-operation and the muscular 
resources of the mditadual 

Pronounced bone proliferation, as etudenced by 
formation of outgrowth from the articular mar- 
gins or osteophytes, was present m approximately 
40 per cent In 25 per cent there was only slight 



12 F,g ,3 Fig 14. 


Fig 12 ankjlosis of knee following acute mfectious arthritis 

Fig 13 Same case as m Figure 12, 3 years after arthroplastc tnteropostenor 
view 

Fig 14 Same as in Figure 12, lateral view Note regulantv m contour of articular 
surfaces 




pr^Ufmdoa ud tn js per cat oo retctim wbftt 
nevct This racdoD depexuk atirtly upon tbe 
Ant tod tlM depa o( (nrolveont <d boa by c 
pyc«enic pnxea bicicb£rwcir<lA,« ibe<kKmof 
cvtamrelftii a gvida ce d by ctcdemoaQ tjt 
booe. la tboae patkau la «%acn the Inlectioo 
wu atirdy coDowd to tba ^obit tod tbe unit 
torei ai the boae had remtloed oottokI tbot w*s 
DO motion. Thb mct-fan, hoverer doct at 
be&r tay mstedtl reUtkm to foiKtiaaa] rt 
vdt tmim (bcre hu bea a extenUve oUeooive 
la nttoy appuatiy oonool or Kroccaole 
^oiaU, aita vxdra pttbokickmi pnxcMes, ndi 
cbuge* art bamra to occur and are frtqaaUy 
obaervtd. 

Tbe rtamlna <d tbe coaCour cd tbe articular aor 
laces, as IDuUialed by the froM Irrefulaihks 
observed in the roentgenogrartL b doe to impair 
mcot ol drruJatloo, bw atrophy or osteopcrali 
and fanpairiDent In quality of the booe atmcture. 
Tbe articular ertremltlei beina Iree, the blood 
ttqipiy te (krlved solely Inns Om attscbment of 
the adjacttt soft atrocturea. The joint KiEfaaa 
do recdve flight nourlihiDcat Inxn joint floid, but 
not aufBdent to hattanappreckhle effect. During 
operation, H there b grosa detaduDcnl of lie booe 
Irotn the toil stmctuiea, drculalioa vfll be Ini- 
paired and areas of the articular aorlacet may 
Imderro aseptic necroab with sequestration or 

tb«r^ on the other l»Dd, the sdtalftictiim 

may to reattached with reeauWbhaeni of the 

bJoil mpply tofoat roA occurrra 

11*11 ba dose analocy to the loose bortoa to 


Jofots, the bou frm/l and rmsisaJ tractart 
extremities. The looae body espedaUy the 
« 3i a ed by tto cscaStioo kscm u cateoduec 
disaeciM. is in ah probability doe to atBas 
pairing drcoiatioQ to the aneda media bt 
poatenoT crucial hfasmt, which npptot a a 
am w the btexw coodyie of the femur 
aseptic nemsis a partidt cf bone with cartil 
nous InvestJOeot ts ezfoUated into the jikiL 
C70M section of thb body alter It has reniai 
in tto joint fcr a long period of dme siQ il 
Uvhig tissue oo tto Aerior but nccresb wltJ 
It has te cd Tcd rwuriahraent only from the }i 
fluid. However tf by chance the loom body 
cocoes attached toa^^lusorafokiln thesTne 
mcnibcape, the particle becopses rerucularii 
there being more rapid proUfcratioc and lestc 
im of the interior Tbe tone graft also depa 
on cari> revucolariiatiao tn the Mine manuet 
fuDctkn b to be restared. Teminal fracta 
idteo do not unite as flluatrated by tto frrqm 
oKUTTtsce cf tuc-u&xn tn such locatkcs at t 
neck of ths femur axxl tto ertemal cendyie of i 
humema. Thb Dorwniiati m caused bv the ter 
asce of the drcniatioa by fracturv and tto h 
that a large porrioo of tto tenmnal (Tagment, t 
artscular aoriace, b devoU of Uood supply 
Tbs gross Irregolaritks after arthroputy de. 
■ ' ' ' are Bot aJwt 


oostrated by tto rocntg ex iot i aip, are aot aiwt 
liMMPipatlbte whh ereeflentranctiori ai often o 
served. Similar IrregulaiiCies in jofnts of go 
funetkn are deiaoaitrahb often, for esamp 
after a loose body esosrd by osteocbotKtrilb d 
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iloiin I'll till' I'lu I of llio liMiul 

I lu' iinmijii'iiionl I'f llu' inii rov.( i und lundui- ' 
(ul uuv'v Un und llu’ Innoulounof tlu |U \o\ und i\- 
lon'ii'i londoiii UH iUn'iiiuli'd in 1 ifj i 
//iiifiiMv 0/ i'll {ti'hil /'/(i/onv riu unnin.d 
pludunv l> iiUmlud onl\ ul iK pioMinul tnd to 
till' ndddli pludunx It > dwtul pi'rtu'n i- frv< und 
tu't M\M( ( I to tl'o in tU'H ('I i Hill r tlu uitnu'-u or 
o\liln'>io mtiilc' It in luu' thu (MunuU r ihlo 
vtnulnuv, ot It u'wuds vnw vuwu wuh hut slight 
displm ( mow O'lh “d Irutuuv mw'Kuu; the 
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•coUM bu been rsoored, t Lu;^ oivity mar r« 
main la tbe internil ctodrle of the fmnr witimat 
impairing fimctloo alto n h pom&U that many 
of tbe irrerularltlea obaerred la tbe raectaeK)- 
gnm may w filled la with etente fibroui UHoe 
tbe defect being mon appareot than real. Tfn 
fortamtefr no opMcttmlty baa been offered to 
prove byblopar tbe itatm of accb Jolnta. 

Depreaakn of tbe arthoilar tnrfacei ai a rvanlt 
of too early c opjp reoioa by w eig ht bearing baa 
been oba ervad , bat can be prrmited br tbe roo- 
doe after treatment u deicribed. In tboae caaea 
la which tbe quality of the bcoe li deficknt aa 
maolfeated by excewdve cortdenaatkm, aeqocAra 
doo and diMtegratloo joist Irregoiaritv may 
occur regardlcat of tbe after treatment Ualeai, 
bowr v c i tUi Irregularity ii exceaalve, it li Bsually 
oot incocipadble with good fn net Ion. 

Aj a badi of thb tbe recorda of 315 

anhroplartiea bare bees re rkwed. Tbe renlta 
fa the more favorable jofati bare been previootly 
reported which, however cannot be eatlmated 
(HMaly as tbm axe nameroui facton, at preri- 
ooafy enamented wfafah mav affect tht lodSrid- 
ual cue, for fastuce, oalfarmadon, faipalnaeat 
of •tnetnra tikl ctioathe agents, and also the 


evaltiadoo of tbew remits moat be made In terau 
of ftmedoo and eodarmce and not mere motkti 
Soffidat time has elapsed to denote the effect 
of wear and tear of actnil loage fa socoe fastanca 
as loog as 15 ye*ri iliice cperatlon. In 1917 I 
made a palnstatlqr anaiyaia of rr knees in which 
fmxtloii hso been secured sod fa which 
-t to 2 yean bad clapaed aloce apentkm. 
Since tWt thee these casea have cootfaara fa tbe 
tame atatoa. Tbe tryw of joint temred cannot be 
regarded as a leprodoctkn of tbe oortnal aXtlcola 
tira bat an ex^llat aabadtate wfakb will often 
replace to a satisfactory degree nonoal fimctloo 
endnrance aod fa many fastascea decrease 
aever e diatbCJty 

lo ctmdnsloo I deiire to cmpbasizt tbe gradual 
eroiotloD fa opentiv-e tedanlg u e to emform to tbe 
phyiiofoglcal principles involved. This b weO 
hlmtratra fa arthroplasty of tbe hip aiaj knee. 
Tbe opcntkn most b« carried oat with mfabnam 
faipalnncat of dicoladon, fa cc ostqu coce tbe 
(aocedurc most be so pJan;^ that tbe soft parts 
are detached as litik as pomlble from tbeartfodar 
enr etaltia. TTress pfmfyla are not alooe fa* 
volved fa arthroplasty but fa all surgtay of bones 
aod joints. 
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proximal portion of the terminal phalanx are sub- 
ject to the action of the flexor profundus tendon 
and the extensor communis tendon A fracture 
here may develop a xmrjmg degree of dorsal dis- 
placement of the proximal fragment (Fig 2b) 
Occasionally, the entire proximal fragment max 
be exmlsed (Fig 2c) 

Fracfures of the middle phalanx Fractures of 
the rmddle phalanx owe then displacements to the 
action of the flexor digitorum sublimis This 
muscle ends m a tendon which separates mto two 
portions, which insert one on either side of the 




fig 3 o Fractures of the middle phalani at vanous 
le\ els, b, fractures of the promnal phalanx at various le\ els. 



Fig 4 Volar spur resultmg from fixation of fractured Fig 5 Restoration of natural arc bx the use of a cun ed 
middle phalani on a straight splint. sphnt. 
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rrKtor«o{Kpct*rvpilUMei«biTvki](AendF>o^Lkic* 4 t]iderM]pni)(cti 4 m 3 Qr 


raWdlrrfttlaru «t tffttnhauhr the mki for 

Uoo^ Tl>e<Worwllyp*ixl«edwfndcpiat<loQtI>« 
(oetUon of l}>e frictun ilte. I( thh tits H ditul 
to tJtf laaenkin at tbr leadon, there axon » 
rknrQnrd podttoc of the pnxLla^ fncswst «ad 
upwvd dI<pkcRn«nl of tbe dhui frtfnenL 
tbe frictiuv ttle H prozJoui to tbe tatdon 


&atk)D OD > <trx%ht fpQut *BI mxiAUffi the dc 
fonoltjr Ujd moH ia Irepebed fosctloo. ftlxo 
the <Qw (nfiMoC b broortt telo One viih the 
infme&t bf fixktnt oa i caned 
a oUjxhDiBS et ddomhy wiD renJL 
fmtfy a #/ tit «NeMcr>«b ndmihi tf fit 
ihitti yneiam r1 tbe onaasfmi* auaHir r*- 


IrteerUun then b product dovnwanl d^il»ce> vjt ia typkal deforndtics cbenelfflnd bf uurt 


ment of the dtrisl fngtoeni wUi la irp«r^ ptnf 
ttan of tbe prarifrwl frojcmenL Vjamljiation of 
the acrDaiponylrtf dlagmm tboaioie dKTerent 
tlta of /rtctare at tbe middle phefuu Qfcntntee 
ihH pnlfil (Hf jm) 

FiDure to take tato accotiat thebe t*T> t/pmof 
<Utplem7M7>t of fttpaealt «r 3 ) iwjil hi i faitore 
to cwrect the iWoftoIly When ■ etnbtbt ipllnt 
h foe the eecoOd typo of tieformSiy ihm le- 
•aJU rocni fommrtnly * doienirafTl pro}ertJn» 
ittur which inlerfom with fleaion of the dhUJ 

Iq the ^comj typo ■rfenuate fliatlnn nm w 
lud by hrin*tfijt ibe rthtal Irufframl imo Jtoe bT 
^betneofeconrrfapJl/it rntorlng the Injfwnt* 
to the nalonJ err, whlrt wm p rucnl before fr»c- 
tijre u»k plort (nn 5 * . , „ 

^tox The rrodt 
IcC deformity when fracigre of the imtuImI jAfl 
iSx oerdrt h ft/rfy roenfMt rrrrfTfici" of tJ*f affr 
(FT* 5*-; A-* «b U In the or 
Uhrrtrtlhw (h*«n«an[ dl^ijJrr 


cnittt of the of the been due to howinc o( 
the injrmecU. There H • demJ mdection at tbe 
■Ite of fracture ajod vofir diipuccnxnt of tbe 
mrtecarne? head (Fig 6) Thh ctnhgnratkin h 
the nautl of the anioo of the Interomu miacie 
wfdch b a fleior of the prodm} pfadam. The 
d^aJ fraiiTieiit of the istljcarpel beiag lUebaJ 
ihrcUKh the metararpofhdaapd iout to tbe 
pcorfmoi phoUni ataumci a Sa^ paailkia. 


ulTiL action of ibe tnleTi«w^r» mintlf whUr U| 
(jj^iUcewntl of <WMaf franment h tine to 


rtrxUAJT 

A wmoury of the metta/pm] tat} ptuttnget} 
deformitW idlh irmcfai prraplea cf rranjfc 
meot (oay be found In Figure 7 A creat amount 
of drlaO mlffhl Le bxraTiDniled rmihw lo the 
auuMxnnefit of iodirfduu fmetore* of the meta 
catpaf ami phaiajii^ bocm, ba( (he poipose at 
(bii paper A lo caij attention prlncip^y lo the 
tnecluuuvna Invofred fa produdnjt the deformi- 
(in, rather nwntantJ/ found In Oxie Injaxiet, and 
aim to p«*fnt out the principle* concerned In over 
mmfnjt thr« deforraJlle*. 

In a atwly of fractured booea, /upping made 
iiv of fundamenlat jccoreetrical pcMpte* In a 
pfjfalnjr and drtfjntiaTt the one of varioa* Bjfchafti- 
tal application (rf forrr to prodoce cocrrcikm of 
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SIMPLE FRACTURE-BONES OF HAND 


PROXIMAL PHALANX 


METACARPAL? IT-V 


V-SHAPED OEFOWnnr 
rurjllOM OFPMJXIKAL rRAGMEKT 
BY M. IHTOOSStUS 
tXTOWON OF DISTAL FRAGMEKT 
BY M LVJMBR^CALE 



BRING DISTAL FR/fiKEMT// 
INTO UNt BYFLEXIONy 
OF MIDDLE AND 
distal PHALANStS 



FRUITISE I 
7 DISTAL 
''Tonjaosi 

porrricN I 


CORRtCT DEFORMITY VTTH 
ASTRAL 6HT DO RSALSPLI ffT 

DISTAL PHALANX 

POfmCN DOTAL PORTION 


CORflCCT 
Ot/OAMITY 
WITH A CUiW 
SPLINT 







, fRA6-«ENT?n2N 

CLE\AT.QSTW_ PC*TO* NO PS FlAiJ ifNT 


Fig 7 Ulustratmg mechanisms of deformities produced bj the action of the mtnnsic 
muscles and tendons with suggestions of means for o\ ercoming these deformities. 


e defonmtj Practical application of Zup- 
pinger^ studies is exemplified m the mgemous 
^ apphcation of a malleable volar splint 
ppUed to the finger m extension and firmly se- 
ed bj adhesive matenal The sphnt is then 
Dt ^ a curved manner canyung the finger m an 
arc of palmar flexion This maneuver mcreases 
e ength of the dorsal arc thereby producmg ex- 


tension as well as affordmg a natural curv ed sup- 
port for the fractured member 
The management of compound fractures will 
not be undertaken m this bnef discussion because 
the fundamental pnnaples of management must 
often be sacrificed because of the concomitant m- 
jury to soft parts with impendmg or present m- 
fecUon 
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FRACTURES OF THE JAW 

FKl^ESICX A. Fid, ItJD FiA.C£^ gfi f m rt, UmovotA 
•cte «• Ckd^rMcS*^ n*Uw»CM 


A n* tao Tti/rtf Doniba' o( fnctaro o£ the |ftw 
^ b bdof tecs u the prcKnt tiru dw 
lux^y CO trucport&ti^ inkd todcatrU 
urcirkoti. f iinj "f fhrin frirtmi < irr ni rrmrilt 
ti tc n cere oi by dentiitj Aod fcioeni n/fcona. 
For tbdr coatlderetkiti ii revi^ of the rrmtH 
Coent, tmtnMnC, coapUatixst, titd pr o f ou rii of 
■ach takes b proented 
Ftictnra of the isws itMijr result from dlber 
direct or indirect noieoce. Deatsl ertrmctkDs, 
tunpcal rerocnai of Impacted moisr teeth or of 
toy of the nriooe beoifs or msIiK^tsiit toman 
oocarriof shoot the jsvs, rosy bo respocsfhk for 
frsetara or they may ocaa spoatsoeoudy see 
oodsry to thoe Deopfssms or to ostetcttreHtb 
(Fl^isods) LcMcocnDMniyliiepstkQtbfeB- 
ersi cooditkcL thai k, the pr ea e ai ie of rkketa or 
of osteoitsiicU, easy be the oetekdyin; factor 
Tbe iBa,ndihh> (a moro frequoitly frtctiim thso 
the u pper U« bra me of iu ftnetute tad (mttt 
ralaaibOici A hJU pertenU^ of frtctqna of 
the Isv h cotnpound, a^y nrnmoftltHht «riUi 
tbe mouth and muy of thn an coatmintited. 

The «>TU p Coma sod Mpm are io retml tbo« of 
frtctuie ebewbere ha the body Local pain. teo> 


denxaa, loa of fooetko, twefliag, hypennobt^ 
ur p Um , tod ecchyTBoab are a— Hr present. Tbe 
moat rudlona dfa^oil obaervatkci, aad the most 
reUabk Ircci a diagpoaric sta&ffrKfiit, h 
meot «nth aetcrapanyhw ratloctjcaiae cf the 
teeth. This b leam^ er&nt on coiimariiir the 
metSaa Uoe of the kver Jav with that at tl>e 
oppajsw It b doe tofoieahorteailiy of tbelrac 
tond ramus or cmdvk and b ahrays to the aide 
of tbe breaX. Wltb bDatcial hactuie of the m«n 
ifibk then b ditnokf of the tnteifcr sesment tod 
tbepatkot b maW to appreedmate anterior 
teeth (Flp. j) In mott cases corroboratbre rooit 
gencfqgical evidence b rtUed on la mshtgy aposi- 
tm diagnosb of fractuTe of ths Jt* ^ oegi^re 
roestfcoofTaia b at times obtained hi cases prO' 
saUhtf pcafdvt dlnkil erideacs of fracture, doe 
to perfect sopcbtkra of the ha^meots and the 
toauifflpcajDw of other heny s truct a re a . 

Tractom of the }awa hear the naribiU^ tA 
terioQi cnnpfkatkaj. These may be the direct 
reenlt <f the trauma renocdble for the hsctve or 
they may be due to mfeetke, meat ccanmotilT 
tram the secrelkBtcf the Booth. Of the bnmedh 
ate QmpDQlkci‘~tbose aaoebted with fracture 
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^ ^etch made from roentgenogram of bilateral 
iraaure of horizontal ramus of mandible of a man, aged 25 
raxs Drooping of the anterior segment ma\ be noted 


0 £ supenor maxilla are likelt to be more seri- 

ous tliM^ose of the mandible Fractures of the 
^ skull frequently accompant such m- 
® comphcations of fracture of the man- 
•Delude perforation of the glenoid ca\nt\, 
er tlirough the middle cramal fossa or the ex- 
^uditor^ canalj pnmar}'' or secondary'’ 
° dislocation of one or both con- 

f ^ condition may readily be o\ er- 

fal«. o T?' foUowmg the fracture due to the 

rW ^J*DSis resultmg from trauma to the mus- 

5. and 6) Osteo- 
frJmt^ti^^ submaxillarj' or cemcal phlegmon 
turf ^ ^ult of mandibular frac- 

cur comphcations are more likely to oc- 

uriKPnf ^'?™Dimution or when a dental root is 
nrpvPTit^ u ^ fracture They can often be 
thp Irn r r insertmg a dram externally down to 
eestpri^u° ^'^Dre at the time of fixation, as sug- 
non-um/ ^ ^ comphcations are 

maxilla bon}"^ ankxdosis of the temporo- 

ai} articulation, the pmssibilit} of the latter 



Fig 4 Wide-open bite due to dislocation of right con- 
dj le compbeatmg fracture of the left mandible. The pa- 
Uent came under obsenaUon 3 }^ weeks foUowmg trrat- 
ment of fracture complaining of inabiUtj to close his jaws 

bemg mcreased m cases of fractiue of the condjle 
Should more senous mjuiy accompany fracture 
of the jaws or the patient be m shock, these condi- 
tions must first receive attention, otherwise imme- 
diate reduction and fixation are earned out In 
cases commg under obsertmDon several dat-s fol- 
lowmg the mjurj , so much mflammatorx' reaction 
and infection may be present that manipulation 
for the time bemg is inadxosable In this event 
hot imgaDons mto the mouth and apphcations of 
warm compresses are emploj ed until the process 
subsides Not infrequently a phlegmon will de- 
\ elop at this time or later followmg reduction of 



Cg Sileft. Retouchedroentgenogramofantenordislocation of thenghtcondile 
case as shown m Figure 4. 

j ^ Retouched roentgenogram of fracture of honzontal ramus of left man- 
uible. Same case as shown in Figures 4 and 5 
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>«. r Dnwiac U rmntfaucm 
•< Inctarc ei tW vlth fne 

ti nd BK^ tootk Dcat<] Kroftmm 
a or howilk triy adjanst to tbi Qm 
»t frurtan an om ^ the atmt eacv 
sfiD ostea of d al ayt d Sorfa 
trfUi ibccM b« t m ir tn l t tto dew 
ol hwmfiKliatbp onka retaortl k 
ksCt^Uc vithofft csds* tr*rw^ 

Fif 8. ^leibod oi tfmnWWivj fcactutd by 

BAH at laindcstil wtrm^ Irj't nodi fin do* of (Jib 
ABtyrirt w iBa« by tvbdcf tbr nfcklb of tba 
vlre pdor t* XtUdj f (be doiibd tdi^ brtwccD Om 




fTf - » 

tetb, Tko wire o , . „ 

abcQl (Jn fTrth a Bpbcedla rtlitiai 
U tbbeyrid tbat tnrrtn oa teki 
ter uab to UiddA tbe Joffi. > Far 
tvued TTotwItVtj. fcclcra wfaBs. 

Fl( b. Method if ionohDiihig t mtare l 
wtm aotr (ew ucth naaki (a ethei aNeshu fcecea 
Tha fAtdr nrtaJ ban axe alird duretly to tha tntk tad 
iiauJeO kaeha tm ihm tan aia thM Btttd by atooa cf 


tBe fnetore ud rc qdf c dninuge. Bit* cf d»> 
dched bcce oc deaud ttiucttua in the Ibe c( 
fnctme m fganci tt the rtma of redodog the 
fnctme pnrvided tbej tre hxmed cr cu be 
lifted out without oikdaD tnem (Fig 7) Lecexe* 
tkm 0^ the oral tsoam tarmbrtae tie packed 
open with kdofono gaoce. Extenal Ucmdoco, 
t^erer will prodsce (e«i aoirring. if tutored ^ 
niari^ WwizK ample pcorkkn (or dnlsage. Do- 
pi»Twti^ OQ tM t\pe of in^orj aod external ooo- 
tanliatloci of the wotrnd. the adviMhUit^ of ad- 
mlrditerlog tetaoca antitoxin mutt be gnTO cod- 
ildentkaL 

The method of immobflkatlon to be adUeed In 
a cate of fractore the jaw b depeodent on $e\ 
enlfacton the cite of the break and Iti dontloo 
wfaether tingle or moU^e ihepreaenceocabeeDce 



of teeth in the loimeDt*, and whether then hat 
been Ics cf bone. Tbe rimpitat as95 at the lane 
dcDe the ataet onii'emllr Mlklactoo method of 
fanaxobfOsne fractora of the jaw* wm teeth am 
prent b w Infants b b; *hi» the upper 
and lower teeth together fFlg. 8) In teeth In 
the fraeored jaw are thus hrooght into ootmal 
ocdmloo and the fngmesta thn^v bdd in cor 
rect aUgnment, At a rale the tpixlcntkn ij to 
per cent mnine aslutloa looUiy b the only aae»- 
thesla Tti^aired fm thb procedure. Win there b 
marked dbpfamscst of the fregmenti or the 
fracture has cxbted for a cmiderame Hme a res- 
eral amctthetlc or blocking the aeand and third 
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Fig 12 Drawing of roentgenogram 
of usual displacement of edentulous 
fragment m cases in which loss of bone 
IS considerable The postenor fragment is drawn antenorl> 
and upward against the under surface of the malar bone 
■^t the same tune marked lateral and postenor displace- 
ment of the antenor fra^ent occurs Insert a illustrates 
fracture and eitent of loss of bone, in this instance the 
fracture occurred following the remot al of an impacted mo- 
lar tooth 




Fig 13 The method used bj !>■> 
and Curtis for correcting displacement 
of edentulous postenor fragmenC 

Fig 14 Gunning \Tilcamte splmt for the immobilization 
of fractures of edentulous jaws. This must be supple- 
mented with a snug head bandage to prevent separation of 
the jaws Silver wires passed through the upper ah eolar 
process of the sphnt and entirely around the mandible are 
also required m some cases 


divisions of the fifth nerve on one or both sides 
may be necessarj' The latter procedure is usually 
preferable since mth the teeth wired together the 
\omiting reaction from a general ansesthetic in- 
duces a real hazard (Fig 9) The time necessarj 
to keep the teeth wired together vanes m differ- 
ent cases depending on whether the fracture has 
been seen inunediately or several weeks after its 
occurrence The age and general condition of the 
patient, the seventy of the mflanunatoiy reaction 
present m the soft tissues, and the presence of 
osteomyehtis or osteitis at the site of fracture are 
likewise factors m this regard From 3 to 4 weeks 
in children to approvmiateU 6 weeks m healthy 


Fig 15 Drawings of r^ntgenograms of fractures of the 

condjle a. Fracture of this tjpe in a girl aged i6 
\ ears Although no attempt was made to replace the con- 
djle in the glenoid cavity the result vvas ewellent both 
from a cosmeuc and functional standpoujL The mandible 
was immobilized for 5 weeks by winng the upper and lower 
teeth together ft, Fracture of condy le of a b<4 aged S y ears 


adults IS the usual tune unless there is consider- 
able local infection Under favorable circum- 
stances firm healing of mandibular fractures wiU 
often take place m patients of advanced vears m 
less than 6 weeks 

The vanous head bandages, mcludmg the Bar- 
ton and the four-tail, are of httle value m the fixa- 
tion of mandibular fractures, except m supple- 
menUng other measures The^ should not be 
used alone except m median Ime fractures with- 
out displacement as thej exert postenor as well as 
upward pressure and thev accordingl}' tend to 


Treatment consisted of immobilization of the mandi'ble for 
a penod of 3 weeks Vlthough the functional result was 
good the jaw was displaced slightly to the side of the frac- 
ture on openmg the mouth widely 

Fig 16 Drawing of roentgenogram of fracture of left 
coronoid process and across the symphysis of the mandible 
resulUng from a blow on the chin of a man aged 72 y ears 
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a 


Tlf n 5ooe ^ af uodU* with fi 

iHfntfa lorn ci bet Galt k WM tn pU^ rwtirw 


prod uce overrUlof of tbe in^metUs with in- 
crmeiJ deformity (FTf lo) 

Fnetom the mjiwtihle in whkb no troth re 
main in the posterior Infment ere ofteii difficult 
to Immnhfllre OD kccount crf the tokleacy for tlw 
miadiet of mttteettoo to dirpt^ the e^toloaa 
frefuiciit. When the pltne of the fnternre b 
pnnimatdjr vertkal t^ etfentnloca ireiiDKat wDl 
often hxcpi^ on tbe poatertor end of tbe utete 
ira(nient(]^ >t) U the (itetore exteoda down- 
wara tad portermj throogfa the angle or tnna- 
ma dy aaon the nrrmting runoi, or if then b 
apondahle Iom of booe the pMaterior {n^ment 
u a rnle ilip fomnl and be drawn opward 
into tbe mouth ffig ii) R/dookn and tmmo- 
hfllaikiH of men a fracture often reqolrea coo- 
tklerahle inrendty One of nttmaroca dental a^ 
pJ[«rMt^ ^ngned to make prcaaore against tu 
posterior In^nent the nxiath may be laed. 


Ha LoicrfpDaUTlortww-tUtdMf lhcri(btBU- 

(Uilsaad panijilcif tha rlflit KTcath Mtrt, lb« Rah tf 
adalac D fi t i Wuant W br tf )»w aa apnfaf 

r—itb max ^ aotnL 

Flf Fnlkahw the ta of boa* fralt (ctaipan ith 
F%an f) Tha i&ptanaot of thr w «pfiba 


a nafl nay be dnron through the corooefd procea 
or the procedure recenUy deacribed by Iry and 
Corth tj) may be resorted to (ITf W 


arm (j) may be resorted to (ITf W 
Ftactms ci edestnlcns Jaws ais best treated 
with volonlie latenaaalllary ipUoU. Sock 


ipliDts CTTidB of a doublt bite blou into whkh 
tiie uppet and lowm alveolar pro c rjwj fit megl; 
(Fig M) Fractures of tbe jaws do aot lend ib^ 
achm well to fixation with metal plat eaoD arxmnt 
of the proximity of the infected oral cavity and 
the lir e placed cn them. Little b likely to be 
arrnmpibhed by attempting their use either b 
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Fig 22 Dramng of roentgenogram of fracture of the 
lower orbital border with displacement postenorlj Such 
fractures usuallj extend mto the mfra-orbital foramen and 
canal resultmg m mjury to the infra-orbital nene. The 
malar bone also is commonlj mv ol\ ed and accompanjung 
this there frequently is displacement mfenorlj of the orbi- 
tal floor resultmg m diplopia Insert shows steel wire hooL 
used m elevatmg fractures of this type 

this group or m the preceding groups of cases 
They should never be used untd complete healmg 
of the wounds m the soft tissues has taken place 
Fractures of the condyle are best demonstrated 
m roentgenograms of the mastoid area and m 
those taken m the so called Towne position, that 
IS obhquely from above and antenorly with the 
patient l3nng on his back Such fractures have at 
times been subjected to open operation The re- 
sults have not been verj^ satisfactor}’’ because of 
the difficulty of mamtaimng ahgnment- Also the 
operation mvolves considerable hazard as regards 
the possibihty of mjurj' to the facial nerv'e A 
number of such patients treated m The Majo 
Chmc by fixation with mterdental wirmg has ob- 
tamed excellent results even when marked dis- 
placement of the condyle was present (Fig 15) 
In no instance was any attempt made at replace- 
ment of the condyle m the glenoid fossa, jet a 
normally funcUomng jaw with little, if any, dis- 
placement or deformity resulted Scudder, on the 
contrary, stated that fractures of the condyles 
generally result m ankylosis 

Fractures of the coronoid process are im usual 
When unaccompamed by fracture of other por- 
tions of the mandible munobilization for a week or 
two onlv IS required (Fig 16) 

Repair of fractures of the jaw is always greatly 
delayed with loss of an appreaable amount of 
bone Non-union is the rule and bone graft after 
complete healmg of the wound is required While 
healing is t akin g place fixation of the fragments is 



Fig 23, left Traumatic scarring and depressed fracture 
of the infenor orbital border and malar bone, due to an 
automobde accident months prenously 

Fig 24. Result foUowmg excision of scars and insertion 
of cartilage implant to restore the orbital border and malar 
prominence. 

secured by means of one of the mechamcal apph- 
ances mentioned, or preferably, if a suffiaent 
number of teeth is present, by mterdental wiring 
If the wound m the mouth is permitted to heal 
without such fixation, the fragments will be drawn 
together by the scarring and marked deformity 
w 2 l result It then becomes necessary to free the 
scamng suffiaently to permit of restormg the 
fragments to their normal position where they are 
held firmly until healmg is complete, when a bone 
graft may' be inserted 

Non-union of fractures of the mandible may be 
due to loss of bone, unsatisfactory immobiliza- 
tion, improper appiosition of tbe fragments, osteo- 
mj ebtis, syphilis, or the presence of a dental root 
or sequestrum m the bne of fracture. Treatment 
depends on the cause of non-umon WTien due to 
loss of bone, it is mx-anablj permanent without 
the use of a bone graft. Non-umon due to any of 
the other causes will, m most cases, be overcome 
and firm umon wiU take place on directmg proper 
treatment to the causatix e factors Dental struc- 
tures or sequestrum m or adjacent to the fracture 
are commonly responsible for lack of umon E\ en 
though the condition is of several months standmg 
removal of the ofi'endmg objects will usuallj be 
followed by prompt healmg Osteomjehtis aside 
from free dramage should be treated conserva- 
tixely Syp h il i s may be a factor m this condition, 
m which e\ ent antisyphihtic measures should be 
msUtuted In a case of non-umon encountered 
recently syphilis was present, and a metal plate 
used m a futile attempt to immobilize the frag- 
ments was actmg as a foreign body The second- 
ao pjogemc mfection persisted until the plate 
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as a rule, most satisfactory Grafts may also be 
obtamed from a nb or the tibia, or bone from the 
lower border of one fragment of jaw may be sbd 
across to bndge the defect The graft is mtro- 
duced through an external mcision below the bor- 
der of the mandible Followmg this the jaw 
should be fixed for at least 2 months, dependmg 
on the roentgenographic appearance of the graft 
(Figs 18, 19, 20, and 21) 

Malunion of fracture of the jaw sufficiently pro- 
nounced to require surgical treatment is unusual 
Senous consideration should be given the possi- 
bihty of correctmg the deformity and the mter- 
ference with function due to it by prosthesis or 
otherwise before resortmg to refracture, because 
of the possibility of infection and of non-umon 
Fractures of the upper jaw are usually the re- 
sult of crushmg blows to the face Automobile 
acadents account for a high proportion of such 
injunes They are often more difficult to reduce 
and immobilize satisfactorily than are mandibular 
fractures, and permanent faaal defonmties com- 
monly result Such deformities are by no means 
an mdication of lack of skillful treatment at the 
time of mjury m all of these cases Many such 
mjunes are extremely senous, a high percentage 
bemg accompamed by fracture of the skull, so that 
mampulation of the bony fragments is often not 
advisable durmg the first 2 weeks By the end of 
that tune suffiaent fibrous umon nill often have 
taken place greatly to mcrease the difficulty of 
properly aligning the fragments, if not to render 
this qmte impossible mthout excessive trauma 
Correction of the deformity can, therefore, be 
earned out more satisfactonlj^ after complete 
healmg has taken place 

WTien fractures are lumted to the superior 
maxilla they most commonly mvolve the alveolar 
process and the mfenor orbital border Fractures 
of the alveolus may be lumted to a small porUon 
of the process beanng one or several teeth They 
may, on the other hand, mvolve the entire alveo- 
lus on one or both sides, so that this, together mth 
the corresponding portion of the bony palate is 
completely mobilized, bemg supported only by 
the soft Ussues attached to it The teeth or any 
portion of the alveolus may be dnven upward and 
impacted wnthm the antrum or the nasal fossa. 

In fractures of the lower orbital border the bon> 
ndge IS usually forced postenorly mto the orbit 
or infenorly into the antrum (Fig 22) Injurj to 
the mfra-orbital neiw e with anssthesia of the area 
supplied b\ It IS usualty present m these cases 
Depression or flattemng of the upper portion of 
the cheek also r^ults, especially m those cases 
^\-ith fracture of the malar bone as well (Edema 


usually conceals the deformity of the cheek for a 
considerable time following the mjury, and palpa- 
tion and roentgenographic examination alone wiU 
reveal the change When recognized within a few 
days after the mjuiy-, depressed fractures of the 
orbital border can usually be elevated readily 
This may be accomplished by graspmg the de- 
pressed bone with a heavy towel clamp directly 
through the skm and mampulatmg it mto posi- 
tion (2) The screwporte may be used for the 
purpose as suggested by Ivy and Curtis (4) A 
penosteal or septal elevator mserted through a 
small mosion lateral to the outer orbital margm 
may be used as a pry or a metal sound mtroduced 
mto the antrum through a naso-antral wmdow as 
suggested by Shea may be emploj ed particularly 
m those cases with depressed fracture of the ante- 
rior wall of the antrum A heavy metal probe ear- 
ned through the canme fossa may accomplish the 
same objective (Lothrop) A ngid steel ware hook 
mtroduced through a small masion over the frac- 
ture has proved satisfactoty m most of the cases 
treated m The Mayo Chmc (Fig 22) The hook 
is earned postenorly onto the floor of the orbit 
just far enough to permit its sharp edge to engage 
the overhanging bony edge of the orbital border 
With traction on the hook the depressed bone is 
then drawn up mto its normal position At times 
there is a distmct chekmg or snappmg sound as 
the bone buckles out mto normal alignment and 
only moderate tracUon is reqmred More fre- 
quently no sound is heard and considerable force 
must be exerted Usually there is no tendency for 
the deformity to recur At times, how'ever, the 
bone sags back immediately on releasmg the pull 
and It IS necessary to maintain this for several 
days For the purpose a properly shaped stiff 
wire arch is utilized, this bemg strapped to the 
face m such a manner that its looped ends rest on 
the bone at a considerable distance from the frac- 
ture The hook supporUng the fracture is fas- 
tened to this rigid arch When the presence of 
such a fracture is not recognized for 2 or 3 weeks 
followmg the mjury, so much fibrosis ivill usually 
have developed that elevation of the fracture as 
desenbed is extremely difficult or quite unpos- 
sible, and it is better to wait until complete heal- 
mg has taken place and then insert a bone or car- 
tilage implant for correcUon of the deformitv 
Costal cartilage serx^es the purpose most satisfac- 
torily The implant is shaped accordmg to a 
model prepared from dental compound Suffi- 
aent penchondnum is left on its antenor surface 
to permit it to be sutured m place (Figs 23, 24) 
Fracturp mvohmg only a porUon of the supe- 
nor aheolar process max be immobilized satis- 
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fuctocQy by wWag tf* upper Bud lower teeth to- 
fcther vbm cce or more teeth reiDAlQ b the dot 
ml twnrant U the npeikr tlreoluL IJ teeth an 
present at both Rdes ca the fraetore a dezttal qipU- 
ance caa be wd to adnata^ Fract u res la 
which there b cocoptete sepajatHO a( the alveoUr 
proccsa aod banl pulaie from tlxir bcny 
meet above may OLerke be fixed by huecmaxfl- 
lary wtnnx b lOiDe cases, bat this most be aoppb- 
meated by a nnig baodi^ in order to pnr^t 
movaoent c/ the tVben there b com 

mbotlai al the EnaxOlc above palate, b siich 
cases fixation IrocD the ihnil h necemry Thbre- 
quhe s the tfpGcat^ cd a pUster-of Pads shall 
cap b vtdim are incorporated two adjoxtable 
toetal anm for the smport oC a dental appUaoce. 
NoD-emke d baAores may occur and a 
dlfficultprobletn Is then preseroed, since the (hb- 
TN**— o( the bone and the macceailbDltY to surflcal 
approach through a cterik odd greatly leaen the 
rtaTMx ci tocoesifuOy traospUntlot bone. In 
liactuces ot the upper 5aw axxocnpa nW by fiac 
rare d the cxibdfocoi plate or the base of the 
aknll further poateiiarly the padAC may be b 
each precafkai cooditloa that any tRutpoUtkm 
la Ittadviwhk for at kut a week or two following 
lojuiy There nay bs b addltloti mwd <fis- 
ptaeaneit and bopacdoo of the parts (Fig 15) 
Uulliiiie (actira d the upon and Imr Jaw 
b which then k mobOiatko ot both entire alveo- 


lar ptDc esK e are at times eoco an tcred. Ftotloa 

b toch a case of ten xwccsdtites the m a (fettil 

appliance consstbg of a doable bUe block rkldlT 
topported by adiuttsUe metal artta attadieato a 
plaAer-of l^zh skoll cap. Erto a small portion of 
the fopezlor aheoUr proccsa remsblog intact b 
toch a case k of aycat bdp b se uulu g fanmoUEa 
tloo, as it KppUes a fixed point that othenroe 
most be fnimihed by mechanical At 

tfmes b a case of latter type sarkfsctocy fin 
tloQ can be tccuml by the t«e of a tingle rigid 
metal arch. Thk k wired to t^ teeth b tlx m 
mil taperior alvcdar remnant, and the teeth in 
the arreral fragmenn are dawn into o aJtakp by 
wiring to it id and t)) 


BtBUOCRAPHY 

. V P tsd In, R. H. cf Ord Sar 
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VAGINAL \rERSUS RECTAL EXAAIINATIONS IN RELATION TO 
OBSTETRICAL MORBIDITY FOLLOWING THE 
I^'IERCUROCHROME TECHNIQUE 

An Analysis of 3,884 Cases at the ^Iethodist Episcopal Hospital in Brooklyn, New York’ 
H W MAY^S, A M , M D , FA C S , New Y'ori 

From the Objletncal Department of the Methodist Episcopal Hospital BrooU>Ti, New York 


S INCE obstetncs has become recognized as a 
saence, man} efforts have been made to re- 
duce maternal morbidity and mortality 
Reis and Kronig m 1893 recommended the use of 
rectal examinations There have been many argu- 
ments for and agamst this procedure, and, today, 
rectal examinations are not universally accepted 
« the proper method m follow mg the course of 
labor The} were first mtroduced m order that the 
preialence of pueiperal sepsis might be lowered, 
hut, after almost 30 } ears, there seems to be no 
deCTease m this disease If we have lowered the 
number of deaths from sepsis b} rectal examina- 
tion, we have introduced some other factor which 
has acted as a counterbalance 
Fourteen }ears ago Moore stated that “Rectal 
txaimnalion alone, or when combmed with ab- 
dominal palpation m pregnancy and labor, as a 
substitute for vagmal exammation during partun- 
tion, IS not compatible with an mteihgent manage- 
of childbirth ” He adNosed a primary 
^^tanunation m all cases first seen m labor, 
mihiat operative interference is 

Be Lee states that “one can overdo rectal ex- 
P oration It is not needful to make many as the 
Pfogress can be measured by abdommal examma- 
■ons and mteihgent observation of the processes 
nature Too many rentals may mjure the deh- 
a rough mampulations should be 

Li , edematous septum may 

po^bly be punctured” 

sore r° complams that the rectum is 

’ '“^Podll beheves that there is no question 
man h’sen too many rectal exam- 

^^ombosis may be encouraged in an 
^ ^®™orrhoid, which otherwise rmght 
anri!^ , rectal examination is never pleasant, 
instiT, f distasteful at a time when, through 
jjg ® patient w ould rather not be disturbed 

isdiin^” * case of a patient operated on for 
abscess, who dated her trouble from a 
of ^ ’’’“’iths previous “With a history 

•tom bleedmg following stool, whether 

bfjj,. ^®®°^^o’ds or prolapsed mucous mem- 
'Rad ’ exanunaPons should be as few as 

EpI^pal Hojpiul, Brookl>'n New York before 
c ObstetncaJ and Gynecological Section of the Bingham 


possible If there is pam or sphmctenc spasm, 
tliey are contra-indicated except for diagnosis of a 
rectal condition There is a physiological magm- 
fication of rectal patholog}' dunng pregnancy 
The rectal tissues share to a certam extent m the 
congestion and softenmg incident to pregnancy, 
and obstruction from the weight of the gravid 
uterus increases any tendency to varicosity of the 
hmmorrhoidal veins Bleeding indicates a break 
in the mucous membrane and a little added 
trauma may force bacteria below the surface at 
this pomt A low grade infection may be set up 
which wall cause the hnsmorrhoidal condiPon to 
become so progressive as to require operation at a 
future tune ” 

Parke slated that the tyro learns nothing from 
rectal exammalions, and it is difficult to convince 
the beginner that it is worth while to pracPce the 
method often enough to acquire confidence in his 
findmgs, for a large experience is required to learn 
the finer pomts He believes that m 90 per cent or 
more of the cases, one can get all the information 
that is needed m the conduct of labor 

Coldren, wntmg from the standpoint of the 
student, states that it is not easy to feel thmgs m 
the vagina wnth a finger in the bowel He states 
that the student struggles through his course of 
instruction pretty much m the dark about the 
partunent vagma, but as soon as he gets out mto 
practice, away from the watchful eye of the m- 
structor, he begms to feel the need of knowing 
somethmg about the patient beyond the fact that 
she seems to be pregnant, and he proceeds to learn 
his obstetncs at first hand, as occasion demands 

The medical schools have been teachmg the use 
of rectal examinations for many years The course 
offered m obstetncs is very meager, and the op- 
portumties are few for the students to learn the 
art of rectal exammaPon When we realize how 
difficult it is for even an experienced obstetncian 
to be convmced of his rectal findmgs, that an 
error of 10 per cent is generally admitted (and 
with the mexpenenced it must be higher), how can 
we expect the neophyte to make no serious mis- 
takes Five thousand medical students are 
bcensed every year, and it is required of them that 

Ihe Clinic for the American CoUc^e of Surgeona, October 14, ig 3 i alao 

ton Medical Soaely Binghamton New York, January ag 1932 
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Uctorilf by witinf the opper md Iowa teeth to- 
ffther wba cce or zaore teeth itxoain is tbetkff 
nulrccuuiitc^thetuTOkrtlvtdiiL liteethan 
pretent atboth tUeica thefrtctoieadeaitlqifdl* 
tnce can be oaed to tdvtmiA Fnctores fat 
wUdi there fa cxxnplete »ep4nDQ<i ot the tlTOoUr 
pme* titd bard Inm their bony ttUcfa- 
meot abcm may Hknrtae be fixed by fntermufi- 
Ury wtrio; in kew cues, but thb mutt be iopple- 
maOfi a laag buuiigB In order to prrrot 
mcTPtroePt ci the mandlbli-L When there fa cotd- 
lalrnition U the naiBfac abore the palate, tn nch 
caMi hntkn Irom the iknll fa neceaujy Thfa t»- 
C|;uim the tpplkatko oi a pUster-of tfarfa ikoll 
cap in which are iocerponted tvo fcdjostabfa 
metal tnni for the aopport of a deoul appffanee. 
Ncc-tmlcc of each inctorei may occur aad a 
difhcQlt croUem fa then p r taaited. ibce the tlda- 
oeaa of toe booe and the WccgribfhtT to aori^cal 
approadi through a ftezQe neld great^ faMeo the 
fhapc f^ of aucocBfoUy tratapUntloa booe. In 
fracture* of the upper faw accompatid by frac 
tore of the czfbrffoaii plate or of the baae of the 
akoH farther poatedorTy the padeot may be to 
aoeb precartooi cooditto that any aaj lp ul a doo 
fa toaddmhle for at faait a week or two loOowfag 
toltny There tsay be to addidoa rmarard <&- 
placesent arid iofiactkn of the parti tj) 
Multiple fnetore* of the apper asd iovti Jaw 
to wfakh thee It aubOkattocL or both eailre aivto- 


tar proceiae* are at times eocooDtend Fbatks 
to (seb a cue often oeceatititei the uae of a 
applianct cxrofattog of a doeWe bite block rfakfiy 
aopperted by adJtmaUe metal arm ittidhed to a 
plaateKf Paris iknQ cap. Even a small portknef 
the mpeikc aliieolar procesa rwnatntnt Intact to 
sQcfa a aae fa of mat beip to tccaitoc bsmoblEa- 
tkc, ai it soppues a fbuBl pofut that otbenriK 
most be farmtbed by miv>i«nWt tmm. At 
tfaaea to a cue of the latter type ulfaiactory fia 
doQ can be aec u red by the oae of a ttofle rigid 
metal arch. Tbfa fa iditd to the tteth to the nor 
mal fupesioc aheolar remnant, and tbs teeth h 
the screral fnmseots are drawn bto occtoik« by 
vfrtof to ft t6 and 17) 
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TABLE II —RECTAL AND VAGINAL EXAMINATIONS, PRIALATE CASES 
Esclusne of Casarean Sections — 1929-1930 


1 

Spontaneous | 

1 Operative j 

1 I 

1 Total cases 

C» 5 e 5 

Morbiditi 

Per cent 
motbHiit> j 

Coses 

' Morbiditj 

Per cent 
morbidity 

j Casa 

Morbidity i 

Per cent 
inoTbidit> 

EfcUbonJy i 

1 635 

aS 

jBBHi 

614 

36 

5 8 

j 1336 

64 1 

pKm 

Rfctih plas one vagmal 

Sa 

1 


i 161 

^ .\ 

4 3 

! 

JO 1 


plus tiro or more vaginoU 

3 S 

3 

10 7 

1 70 

6 : 

7 5 

j 107 

0 


^l^m*lson 3 r 

7 S i 

■Bi 

= 5 

1 lot 

s ; 

7 0 

; 170 

10 1 

S S 

\ iginals pics one recta] j 

40 i 


xo 0 

j SO 

3 

3 3 

1 09 

6 

6 06 

lajnub plus tiro or more rectals ' 

S 3 


3 

j ISO 

s 

S 03 I 

i -42 

II 

4 5 

No aaminabon 

39 

4 

10 3 

S ro 

I 

10 0 ] 

i « 

5 

20 3 

Toll] 

074 

47 

4 S 

1 uSj 

63 

W 1 

3 IS 7 

”5 

S 3 


second stage of labor One maj^ not find out his 
mistake until untoward signs on the part of the 
mother and child demand mterference 
'p'c literature was carefully renewed bj La 
' ake in 1928, and he found \ ery fen comparative 
statisPcs concerning rectal and \aginal evamma- 
hons Among the most important contributors 
ivere 

who compared 500 cases evammed vag- 
iMUy mth 500 e.-ramined rectally The morbidity 
oi the former was ir tier cent, and of the latter, 6 
per cent 

Guggisberg reported 4,642 cases exammed \ ag- 
mall), with a morbiditj of 17 5 per cent, ii 2 per 
cent of which developed genital infection, and 
012 per cent died from sepsis, while 3,010 cases 
P^cwned rectally showed only ir per cent mor- 
’cuty, 5 5 per cent of which show ed gemtal infec- 
ons, and there were no deaths from sepsis 
Reis stated that of 6og patients exanuned 
nnf™ 'csre afebrile, of 271 ex- 

"^cd rectally, 46 per cent were afebrile, while of 
not examined at all mtemaUy, 57 per cent 
re afebrile He concludes “If then, as most 
or ers agree, the rectal exammation is only 90 
^aent for diagnosis, and if it is espe- 
casw" ^'^oequate for abnormal and pathological 
It would seem that at least one vagmal 
j^roinapon is desirable early m every case of 
rectal rapidity and ease with which the 

' oxammation can be made recommends it 
tinn I Out It does not seem that rectal examina- 
vell replace the vagmal exammation m a 

gj^J^ooucted maternity hospital where vaginal 
^^^abon can be made under asepbc precau- 

®^ted that rectal exammabons 
Sion n V ery small mmonty of the profes- 

m tollowmg the progress of labor He stated 


that m placenta praena or unusual bleedmg cases, 
in obese pnmipane, and m cases wnth an abnor- 
mal presentabon, when it was difficult or impos- 
sible to reach the cervix, a vaginal exammabon 
should be made, although he favored the use of 
rectal exammabons 

Weir says “Rectal exammabons are objec- 
tionable because they are not alwajs accurate, 
the} mcrease the danger of mfecbon, and may re- 
sult m injury to the rectum ” 

In prenous arbcles I have endeavored to study 
the effect of x'agmal antisepsis on caesarean sec- 
bons, bag mducbons, and maternal morbidity and 
mortality The followung is the result of a study 
earned on at the Alethodist Episcopal Hospital 
dunng the 2 years, 1929 and 1930 

In this hospital, we hax^e two semces the first 
IS m charge of Dr O P Humpstone, the second is 
m charge of Dr R M Beach Beginnmg Januar}" 
I, 1928, we endeavored to make it the roubne 
pracbee for the second service that the ward pa- 
bents should be exammed only x'agmally, and for 
the first sennee, only by rectum If we could have 
made the rule mviolable, the results w ould haxm 
been much better Vfhen a pabent was admitted 
m acbve labor, it was often important to examme 
her before she was prepared Therefore, on the 
second service, we penmtted the mtemes to make 
a smgle rectal exammabon m these cases, but 
after the pabent was prepared and instilled, only 
vagmal exammabons were m order On the first 
service there were to be no vagmal exammabons, 
but needless to say, there were bmes when a 
vagmal exammabon was mdicated This upset 
the roubne, and it is, therefore, difficult to draw 
proper conclusions Almost everj case with a 
prolonged labor, or any other abnormahty, as to 
the presentabon, posibon, etc , had a mgmal ex- 
amination Thus It is eas} to see that exerx- case 
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TABLE L— BECTAL AKD VAOIKAL EXAAHNATION*, WABD CASES 
Ecdarff* d S«iloa^i7*9--tg]o 



\ixj ddhTT & certtin number d obttetrfcxi n 
UatL Some ratficit ccCoti toctst that tbey 
mud I year in a ho^iitil wUn maternity MrYkc. 
Tlita, It h Ttuotable to make tbe UKrtkm that 
helm a man U Km of hh rectal be moat 

{oOenr at «m htcndreil patienu thrweb 
labof If tiii h troe, i»btfl w cooaVJtT bcpw w 
bm^tali an nBumed alraoM ettirely by iatentea 
(suar of vbocB an not lounRed In tM «fl) not 
pnctln obce trio) tad teahae that they an en- 
treated vttli the Ihta and ofiapriu of w beat 
dtin^ it behoom cs to redoix iw camber d 
th^^Maka to a niaimam. 

FathoU epter enff beat maternity boapitab, 
take the beat romna, pay f« one c* tw private 
nenca to can foe them, and often their entire 

labor h imder the loperTttkej of CD [ncHJcriBoced 

iTstr^w. *!» foikwa the coarae of iaboc by tneaua 
of rectal aanjeatko*. Be b really a atodenl, 
Uirttnp the art of rectal caamlai t iorD Then 
whrttnc palleai b ab«t ready for d^vm or 
pohapa aner ibe haa bboced aH nlfbu vitb an 
fflycopcetkiQ. oe a concealed Kcond 
*t *^3 Ubcc the attenfiag obeirtridan appear* 
on the acene, and ptoce t da to coopieU, perhapt, a 
kaut dda>-ed ddlvtiy 

U ftodwta do tally rectal aaminttioQa. It b 
dlfficnh for tben to faitmaet ibdr findinp Hok 
CTW If cadi rectal examinitkei wera Imiocdiateiv 
clteckad by aometaje of experience, w if It wen 
JcBond tot«<lMdy by > y«ii^ 

„ o*ht Micda t' •» '** 

wUtoM codutnug lb. 11I« tbe mW diM. 
a„ miato u. m* ^lally He 

Wid CDtd or becae* d a ctaaxaled KCQOd SUJB 
tyubv wfQ DPTtr bo knoTO. 

“i^Sn^reoder U there b leoDy .«J iMei^ 
Bd eeael eanHa- 


tkna aa far u tnfeclkai b tnun i vd . Dnrii$ the 
rectal the poatedoi vafbal b 

forced Into tbc cervix «nd many timea thb b^caits 
to ibe lover thhrl of tbc Ta|laa, vhkh b not con- 
aidered itcrflo. Rectal enmmatWa an ofoally 
OQTv^ cxamiQatkna vhOedurtu vaginal eaxta- 
laatioja U b oclr rirreary to otmbe the ezn^ 
Wba the teetal miT[l.raiinn b rran pl e t ftl . the 
pablc &00C b cxmtainirKted, osateile fkmt are 
treqaatly taed the doctea b pnea to be arda*, 
tlM thdEDb nay tsta Uk vt^aa, and the doctor 
even ibot^ a peri en e td in traal esuDhatfco^ b 
dtai Idt in doobt. The glove the poitMW 
vaa 4 ii.l wan, vUd) may be adexoaUna, tad the 
pceltico of the wnoitfai* part, naT render 
It dlmcdt or irnpeegoUe to maxe a K titf a r tgry 
mmlrarioa- 

Bdme makiM a vagtoal mmfaatlon, the 
ifenla an omafly more carefully prepared, w 
the perioeoHi b xept riranrr dmlng bber Tk 
patMV b mere pbaied with the emrifnalfai, cm 
the f i fabdlan of kooviif and not goearing ti* 
oDDdUim of the ctrvft etc. b of no UuJe moment. 

When the rectal eaMrfoatlDna were firat 
dttced,vigiiialantbepabvaaDotnaed Today ft b 
practlcaliy pgwfMe to iterillw the vaclaa, od 
repeated vailital emidnaticoa can be oone vfta 
U any added rbk to the mother Our ita- 
4^ta and Intenw can be tan^l mere and better 
obatetrlo, and b it not oceibb that matefl^ 
and ft*ei mertafity and morbidity may he 
rednetetf , 

La\ak« bdWed that the gn»teat po<«^ 
Kjideiit is rectal qamhiatjcn b uterwot 
taTwhat Ua been caDcd *lhe cooceaW aa:«w 
rtage of labor" The petfcot be 
cccUnoB in labor vltboot a Tigirial chetk 
„v>A. becouae the phyidan beUevea that the f» » 
the fiot rtage of labor when ibe b rally fa the 
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TABLE I\"— RECTAL AND VAGINAL EXAAUNATIONS, CESAREAN SECTIONS 
Vlth and Without Morbidit\ — 19^9-1930 



Without 

With 

Total 

Per cent 


morbiditv 

morbidity 

morbi llt> 

RtttalsciJy 

11 

34 ' 

■45 ' 

S3 3 

RecUls plus one vncinxl 

1 

3 1 

7 1 

42 8 

Rfctili plas XKo or raorc \*aEiQals 

4 

* 

« 1 

33 3 

VijnlJoslj- 

4 

S 

ij 

66 6 

\t5Lc1b fJos one recUl 

4 

5 

9 

1 55 S 

\ titaals plas two or more rcctals 

r 

S 

13 

1 41 s 

No ctaoautjoQ 

34 

**1 i 

45 

1 46 6 

Total 

63 

65 1 

\ ijS 

49 6 


1,680 vere opera ti\e, ttath a inorbidit\ of 6 3 per 
ant One thousand rune hundred and fort} -set'cn 
wre followed by rectal examinations onh , mth a 
morbidit} of 5 08 per cent One thousand two 
hundred and thirty-three cases had both vaginal 
and rectal examinations with a morbidit} of 6 oS 
cent Ten thousand eight hundred and thiru - 
0 rectal axammations were made on 3,iSo cases, 
or M a\erage of 3 4 to the patient Fi\ e hundred 
^ mnet}'-five cases were followed by \-agmal 
“^him^ons alone, with a morbidity of 6 8 per 
foil ^93 additional cases which were 

owed by laginal examinations but had a single 
examination on admission, raakmg a total of 
« morbidity of 6 5 per cent One thou- 

n eight hundred and twentj -eight had at least 
e vaginal exammation with a morbidity of 6 3 
loll *^^1, gives a morbidit} for the cases 
'hgmal examinations of r 3 per cent 
those followed by rectal exammations 
amn 4,Sii vagmal exammations 

nr or an average of 2 6 to the 

j ^0 must realize that the rectal group 

thn mclude the more difficult cases Two 

lowp^° hundred and eighty cases were fol- 
. rectal exammations, with a morbiditv of 
533 of which had at least one x-agmal 
There were 109 cases not exammed 
^ morbidity of 8 2 per cenL 
follmrn^ the morbidit} of 136 cases 

40 6 n ^ '^sarean section, with a morbidity of 
45 of which were followed bv rectal 
Thert. ^ morbidit} of 53 3 per cent 

eiamirT?'^ cases which had at least one rectal 
Fortv ^ morbidity of 50 per cenL 

hon ^6 least one x agmal examina- 

cases ^ morbidit} of 50 per cent Fort}’’-five 
innrti,a mtammed dunng labor, mth a 

bie ma 46 6 per cent This group mcludes 
^thout”"^^ cases of elective emsarean sections. 


Malertid mortality There were no maternal 
deaths from sepsis m the 3.884 vuable vagmal de- 
liveries, and on]} one death from sepsis m 136 
caisarean sections This patient had ruptured 
membranes for 5 davs before operation 

Personal cases There were 23S of 2S1 personal 
pn\-ate cases which had at least one vagmal 
exammation, with a morbidity of 14 or 4 9 per 
cent Thirt} -SLX patients had onl} rectal examma- 
tions, with a morbidity of 4.7 per cent, and sev en 
were not exammed and were without morbidity 

stnntAXY 

A revnew of the hterature emphasizes the mac- 
curac} of rectal exammations 

Rectal exammations, although accepted as a 
routine procedure m a large number of hospitals, 
are not umv^ersally accepted (mdeed the}' are 
sometimes condemned) 

Many mistakes are undoubtedl} made by those 
who are learning the art of rectal exammations, 
while a 10 per cent error is admitted for those of 
expenence 

Vagmal exammations are much more satisfac- 
toty to both the patient and the ph}-siaan, and 
the satisfaction of knowmg, and not guessmg, the 
condition of the cernx is of great xmlue 

Rectal exammations may mjure the recto- 
vagmal septum and aggrav'ate pathological con- 
ditions, such as, hiemorrhoids, fesures, etc 
FoUowmg nable vagmal debvenes, 3,884 cases 
had an uncorrected morbidity of 5 7 per cent The 
difference between the operative and the spon- 
taneous morbidity was i per cenL 
A comparatix e studv of the ward and pmate 
cases showed i per cent less morbiditv for the 
pnvate cases, while the cases followed by rectal 
exammations had less morbidity only on the 
ward serxuces 

In 1,947 cases with on!} rectal exammations 
there was a morbidit} of 5 oS per cent, and m 
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TABLE m.— SiCtAL AND VAOINAL EXAMWAnONS, TOTAL CASES 



•whli 1. «flfilcoU ddhwy ot prolonged Ub« b 
duHd tmder than cua htTUig nmmtm 

tku. 

A TutuI enmioAtloct iLoold tM Ttrj Uula 
TpfiTi) the wpcntjrt ot fenEliticni idtE 
in ereu rochngoe> The b«rrel ot the lyrinp b •• 
Um M t 3 x two fizigm Aod U cnold ainy toe bnc 
torbl gon to the oerrb. Tfan we might uy thnt 
pAtket hid the e<7aiTileat to « 
ptimhMtk-Bi. 

We hte* ROdekeed tfdr thne eaedutkai 

done bdoce the tfaiK of deLmry Wbes the pi- 

tieou ire prepmd ind tetiy hx deUrety. wo 
m«k. DO eflort to keep oat of the Tegtei. Uioy 
ewglai] ezunfoitkeii et thb time. 

llinr were lorip* owe. lummy epW«c*nfc» 

lodKited or Wcentiot* cnwwi The peii- 
Detnobveyoftmiraoedoctnanimlly ’ntwlic 
tor* offer isiar trtniter of hic 

tok from the hmtx to the opper pert ot the T»ghii. 

Ajuitm or KOiKom 
Tix tmcocreirted mofttfity co the hntobttet 
rial lerricB lor the t ytan ™ ^ per amt, 

OQ Igcooi, 7 5 pa “t; U »e «iut the 
oemaa irtricm, the mcetidhy to 5 J per cml 

fci the firtt obrtetrial Krrke, Md 5.5 per <»i 'w 

Oevroed while the corTOOrd mortifaiy w»» 3 4 
ncr cent lor the P” ™ 

T 7 »e foJJowii* tjbiet melyw the moebld- 

itr Mt ww** t* 

,2tbSS 

enminiricea. Any cue m wiridi 

^S^sSa^isSi. 


me ol rectil md nginil exurintioai oQ thi wvd 
•errict. Theto wwo ddhtitd 1 7r7 c*»a with 1 
morhiditT of 6.J per cent. of thtee wm 
•pontmeoia, wf» 1 mothfdity of o per ctnl, md 
wtse opnwhm with 1 auxtiity ot 7A pa 
cent It b nt^ bttretfaif to note thit tb«e 
WM bat B.J per ant dUIerence hetwtw the open 
thrt iCkd qmtmotii cue* wbkh hid tedil 
f^rntrarirtf if f^ly whOo *00 CMO whkh Wm 
tcflowed by rtglsil ermhalkci ud hid only 
otA rectil, hid i occhidity of 7 pa tt htte the 
ipoctiaeoia, tad 4.) pa cst lor (he opentfn 
The cmeftkn might be uked ’TVhy did the 
epmuTo hivt k» trwrWiflty thin thi iMti- 
aeotaT* Kectil enndnitkns were mde m ^ 
ciMi with one or more nglnili tnd the ncehnity 
vM 7 I pet emt, while 9^ cum hid it last cot 
vagl^ with 1 moihfdfty of 7 r ^ 

cent Sim Oja woe dei l med without bong 
yr^iniiwd (foring Uhor with 1 rtwolting nwriJdfty 
of 6 i 5 jw cent 

In Tible n, 1 157 petyile cue* with a mcrUd- 
iw of 5-7 per cnai »y* been *a*ly»d. Th* 
ouattl r a tocaiidlty b bat 0.0 pa cent pttta 
than the ibontiJ*ot»i whC* tie tmjonty of the 
cue* i *36 were Wkwed by recHl curnjr a tfc m 
with imxtddlty of J-t po cent Sh handred wd 
ninety thn* tddltknel cuei hid it kut one tec 

emnliiation lod one ot mote yajtnal nandrtt 
tlon* wUh tim ■afDC morbidity. pa cent. The 
added Tiglnil caiiniMlicm did d« tocreoe the 

BKitidity At leMl one Tiglnal ouninirian WM 

a ^f. in 871 cue* with 1 toorUdity of <4 or 5-* 

percent. Forty c»m» k thb table had no eandoa- 

So wUirm with 1 meittdity cf la* per tent- 

TiUe m the ward and pitrato pa 

tkota and tjwlyie* 3,884 cuei with 1 morUificy 
ot J.7 per cent- Of tht 3^ aae*. a^aeM lert 
•pcDUumos with a morbwky of S 3 pa cent, tfid 



B\RTLETT AND SESBIONS- MORTALITY FACTORS IN GYNECOLOGY 


777 


^MORTALITY FACTORS IN GYNECOLOGY 

\ StATISTICAI. SxtJDY OF TFrE DEATHS FROH 1002 TO I932 AT THE FeeE HOSPITAL FOR W'OAIEN', 

Brookiixe 

MARSHALL K BARTLETT, avd FRED A SIMMOKS, Ja., A B , BPOOKXI^-E, ALASj\cHCSEm 


A RE\TEW of the current literature rCA eals a 
relatue lack of discussion of mortabtA 
factors as seen m a gynecological clinic. In 
the last 30 } ears 1 7,695 patients ha\ e been treated 
at the Free Hospital for Women, making a rela- 
te el\ large group suffenng from gAmecopathic 
disorders The majontj of patients at this clmic 
present conditions which require surgical mter- 
Aention, and our attenPon is focused, therefore, 
mamlv on the postopieratiA e mortalitA Figures 
are also presented on non-operatiA e deaths and 
terminal cancer deaths The latter group repre- 
sents a fairlv large proportion of the total deaths, 
since the hospital has a speaal n ard dei oted to 
the care of these patients 
From January i, 1902, to January i, 1932, 262 
deaths occurred, dmded for our purposes mto 93 
^^^ses of tennmal mabgnancy, 19 cases not 
operated upon, and 148 cases the result of opera- 
ble complications Seienteen of these patients, 
6 5 per cent, came to autopsj In the remammg 
cases the statisPcs are based on clmical diagnosis 
Of the 9S cases of terminal malignanci , 19 had 
neier been treated surgically, 63 had had surgical 
treatment, but the mtenal between operation and 
death was of suffiaent length to justifj the 
elinunaPon of surgical mtenention as a con- 
tnbutoiyTactor In the remammg 13 cases, death 
occurred withm i month of operation Nme of 
these had had exploratory' laparotomy for m- 
operable mabgnancyy the 4 others had had 
Palliafave curettage and cauterization for exten- 
sive carcmoma of the cervix Although we do not 
Mhei^e that operaPon was a definite factor m 
these fataliPes, it is necessary to consider that 
death may' have been hastened by operaPve 
measures 

In the next group of ig non-operative deaths, 
the causes were distributed as shonn m Table I 

table I — non-operative deaths 

I 

racel^eoM (mttaUnol obstruction urinary lupptcssion ob- 
structive jaundice, gtncralir^ peritonitis) 4 

Total iQ 

The papent haxnng mtesPnal obstruepon nas 
mimitt^ m a monbund condiPon i v eck after the 


onset of symptoms The case with pentomPs 
showed, at autopsx, inoperable cancer of the 
rectum with pierforaPon 

OPERATIIX MORTALITA 

Durmg the 30-year pienod studied, 16 S20 
operaPons were pierformed There were 14S 
deaths directly attributable to the operapon or 
postoperaPi e compbcations, a gross mortaliU of 
o 96 per cent For purposes of companson we ate 
the followmg figures from other clmics gynecolog- 
ical or general Noms, m 1920, published a study 
of a senes of 4,212 gx-necological operaPons with 
24 deaths, a mortality of o 57 per cent Peterson 
presented a senes of 1,734 ojieraPve cases with a 
o 58 per cent mortality , or 16 deaths Polak and 
T^efson recorded a senes of 3,125 operaPons 
with 95 fatabPes, or a mortahty of 2 0 per cent 

Hams sax-s that m contrast to the appalbng 
surgical (and medical) mortalitx of the eighteenth 
century , today mortality' from elecPx-e operaPons 
IS almost negligible, ranging from o 5 to i 5 per 
cent Lona presented statisPcs co\ enng a pienod 
of 7 months of gvnecological treatment at the 
Chanty Hospital m 1928 and 1929, showmg 31 
deaths from 2,025 admissions, a mortality of i 53 
per cent His figures for all surgical deaths m a 
general hospital were 317 deaths m 5,050 ad- 
missions, or a 6 26 per cent mortality 

In our study it seemed desirable to classifx the 
surgical procedures roughly as to their extent and 
as to the anresthetic agent employ ed (Table H) 


TABLE U — EXTENT OF OPER.ATION AND 

anaesthesia 



Anzsthesia 

No 

anxs 

thwia 


'I^'pe of operation 

Ether 

Spl 

oiU 

Go* 

oxy 

i:en 

No- 

vo 

Cain 

As 

cr 

tin 

Total 

Plastic 

5 vWO 

3 

i 4 

3 

0 

145 

5 , 5-6 

LaparotoTtii 

3433 

3 

S 

0 

0 

0 

3 JS 7 

Double 

6,937 

t 3 

0 

0 

1 

0 

7.00X 

BrcaM operation* 

507 

0 

1 

i 

0 

7 

S17 

Examination 

101 

0 

5 

0 

0 

0 

106 

Mbcellancous 

365 

3 

6 

a? 

0 

16 


Total* 

16 53S 

33 

SI 

40 

1 

163 

16 829 
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J.I&3 OLiet tfaxt hftd tt leut ooe ncti} cximiiift- 
lloQ ite moctiifity ttu 54 per cent. 

Ten tbooaiid efehtbimdred ind tMrty-tiro leo- 
tal euntnttknt wen dooe cc 3 180 or 

tn avemge oi ^ to the patknt. 

lo 595 cues In whldi ool/ vuioxl ramhutiortt 
wm toade the moiUdltT wu per cent i^iOe 
in pSj cues, jSo d whkh hid had a ilnfie itcul 
eram^tkip before being pcepaied, the morUcUly 
wai 6-S per cent. 

Ctotf thewsand e%ht hnodnd and twoity-eigbt 
had a,8ii vagbal ramfttattoDa or an aver 
age of f.6 to the padeatt, with a morUcBty of 6-J 
per cent. 

In 109 cues in which do esamioatkna were 
during labor the ntorblditj wu per cent. 
In the aeiaitas powp there wu kae Bwrhldlty 
i^lcrwini vagtiiel than rectal >grrrm«ttf*n- 
In 13S penoDal cuea in which at Icut oce 
Tifiital cxandnatlon wu made the TDorhidity wu 
4.9 per cent and in ^ patktin with only rectal 
»ri^mlrLarV«w the moiwSty wu 4 7 per cent. 

The ali^t locnfiae (ab«t x per cent) in the 
morUditv la aD the ngtnal crotu can be ac 
coasted lor by the Ua that nciaal examhHUiooa 
were done od ail the oure dllfiealt aue* ckI oq 
thoK with proloDted labera. 

f«eM 

Teul de fi tglM 9A n On. 

rf3« UMI ^ T «4 

Cruma wrtkoa ^ *9 

DAwksiMCMma erf jw 74 

CocrecM KMtWfitr lajo 
Oct i«» « T 


tiTwlatwoc; O- 
ttTCT ucrawi Tkat ■ 
watinii' (hilW 


ccufcumoici 

Tba me of Tgr f C i rT iv h rcTM* u a Taglml anthrp- 
tk daring labor and at the thne of ddirtiy 
ml^ enmlnarioca a lafe proetdore. 

The pTtvaihDg high idllbfrth uy be dat in 

port to the fact Chat ahoormal cooc^tlooi ait uH 
recognlxed in time by rectal artm^tlrgn 
Every notkwt ihcrald have at least ooe ngbal 
enminaUoc cariy In tba coane of bu labor and 
U labor b Dot Donml, It tboold be repeated 
checked by a vaginil eiamicatloD. 

Koti. — D ptotteprawittiwe «« kart bad tU 4* 

tHtod ikA rtt hi Mowtag tkt p 
UnmlqM, vttk bat s daatb rr 

BtSLIOGRAPm 

Comeu. lUctat nasdaatkB* (buii( kbw ] Eaaa 
11 Sec air xTvk, ifl 

Cocaapt StcUltwciiatkcMlBalalcrTVc J IntSttt* 
U Sec a S. rr &co 

Dexa. Rtcul ntw-JotVrx ta kbet— a ifl»t»3 W ic arwt- 
dan cad Mrptic faraadow. J OUihtww S. It Aw 
e t, rrfi • t 

Da La \ «u Beok ot Obatatno. 9 t p S4. 

La Vasa TV netd aawHanoa and tin owtaafad 
■end face et bber Aai. } Sort iMriLeft 
Una Ucrt^ctrty b ef icrio— ha wfactiaa ty tW aw 
<d amsndkrant ■ a tagfeal }vfV Tert 

Sau I bird Mar >9» 

Idem Tba mt b Bcnuncbna* u ntbal utiaepae 
briert omma feettoe Am J Otat f OTvee.. 44 

Idas t£ om ti mwandnsme u a tajbal ut l wp t fc b 
Uwlmkiexkacdbba- J Aa.M Si>&, m hxdc t«Sj 
Idem Tba dfMfayeaaai d U» awicafe eta msf tackcJiTm 
metatrlHcf Sm$ Crwc d Obtt 9jt,br 
Idea MUfToal amitultn aad tke latiiii'wliTrmt Ucs- 
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deaths, a mortalitj of i 8 per cent Gra^es (5) 
descnbed 1,399 personal cases -^nth 22 deaths, a 
mortalitj of i 57 per cent Burch and Burch, m a 
protest against the statements that mortality 
from h} sterectomj was low, ga\ e statistics on 166 
operations for supravagmal hjsterectomj with a 
mortality of 4 2 per cent 

TABLE m — SUPRAVAGINAL H\STERECTOM\ 


Ga55i£ cation 

Hbroids (and laomYosarcoma) 
Closes of death 
Under ether 
Ileus — adynamic 
dynamic 
Penton hs 
Pnlmonary embolus 
Operative shock. 

Acute nep^Us 
Myocardial failure. 
Parpura hxm ^rrbagica 


Pthde teflammatory di ease (includin; 
tuboculous) 

Causes of death 
PentoniUs. 

Operative shock. 

Tj^ihoid fo’tr 
Under ether 
Intestinal obstruction 
Pneumonia 


Prolapse and proadentu 
Causes of death 
Pulmonary embolus 
ilyocardial failure 
Paeumoma 
Opealr\e shock 
Sqmi Q source) 


>»o of 

deaths Total Deaths Per cent 
1005 t6 16 

6 


16 

£:0 I* * 3 

4 

3 

I 

z 

1 


IZ 

406 n ay 

4 

3 


Miller reported 2,991 cases of supravagmal 
hjsterectom} lot fibroids, with 146 deaths or a 
mortalitj of 4 9 per cent Gra\ es (5) reported 754 
cases, V ith 6 deaths, a mortalitj'^ of o 79 per cent 
Compicle hysterectomy Table W shows the 
operable mortalitj and causes of death m 329 
pabents who had complete hj'sterectomj per- 
formed for vanous condibons, mcludmg cancer 
This senes as a whole shows a mortabtj of 7 9 per 
cent attnbutable to opera bon Complete hj sterec- 
tomj was performed in 229 cases at the Majo 
Clmic in 1926 with 3 deaths, a mortabtj of i 3 per 
cent (Masson 1 2) Graves (6) pubhshed statistics, 
on a senes of 119 cases of complete hjsterectomj 
for caremoma of the cervix performed by Pember- 
ton and himself with 6 deaths, or an immediate 
mortabtj of 5 per cent. He also cited figures of 
Cobb, uho reported a mortalitj of 5 per cent m 30 
cases Burch and Burch report a 3 i per cent 
mortalitj’’ m 32 cases of complete hjsterectomj* 


TABLE IV COMPLETE HYSTERECTOMY 


(ThLULhcation 
CarciDoma of cemu 
Cxv 9 a> of death 
Op^Tatr.*e shock 
Pocumonia 
Pulmonary embolus 
Myocardial failure 
Cnnary suppression 
Under ether 


^0 of 

deaths Total DcathsPercent 

T 30 TO 85 

4 

7 

1 

Z 


Ui^metriosla (and adenomyoma) 
Cause of death 
Pneumonia 

Saugn ovarian cysts 
Causes of death 
Uniuiy suppression 
EihausUon 


84 


ti8 


Malignant ovanan cysts 
Ca^ of death 
Under ether 
Myocardial failoie. 
OperaUve shock 


4S 


S 3 


Superflnous uterus* 

Cause of death 
Pneumonia 

prejmey 
Ctns: of death 
''lyocarchal faUnre. 

WmEns 

^ranoma of cervk 
Camnoma of endometnum 
^taorrta of tube 
ulc^uate uterus 
Epilepsy 
H*tnatomctra 

^Ti^tion . o 

aneurism \ o 

*niatoma of broad ligament. z o 

Total lupravajina] 37^3 a? 

uterus are included those cases In rrhJ 
have passed their penod of active function and 
th-ir rrZ - . ^ locus of symptoms althon-h they are not disease 
uiar removal seems Justified 


iio 

6 

4* 

3 

7 

7 


Carcinoma of endometnum 
Causes of death 
Peritonitis 
Pulmonary embolus 
Pneumonia 
Myocardial fadare 
Coronary embolus 


10 

3 


72 S It t 


Fibroids (and leiomyosarcoma) 
Causes of death 
OperaUve shock 
Pentomlis 
Pulmonary embolus 


8 


50 4 So 


Pelvic inflammatory disease 
Cause of death 
Pneumonia 

Funcbonal uterine bleetfing 
Cause of death 
Pulmonary embolus 
\ esicovagmal fistula 
Cause of death 
Under ether 

Elndometnosis (and adenomyoma) 

Prolapse and procidentia 

Superfluous uterus 

Malignant ovarian cysts 

Benign ovanan cysts 

Pj’ometra 

Chono-epithelioma 


4 

SO z a o 


XI 1 g I 


I Z ICO o 


So o 

60 o 

So o 

40 o 

3 0 o 

I o o 

Z o o 


Total complete hysterectomies 


320 25 70 


Repair of postoperative ventral hernia It is 
interesting that in this group of 284 cases, all sub- 
jected to long and extensu e ojierabve procedures, 
the mortabtj* was onlj i i pier cent, with 3 deaths 
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In til* citnlfiaticc In TtUc n the ocentloiis 
tnchided imdet the vulons hudlun tre aefsed es 
foOom 

Plsstk Thii rrcrap tonipit ia iH proctdoica 
perf fiTPie d is the Uthotooiy’ padttoci, ru^tnt from 
•lojpte dOetatloo end carettife to cotnplcte re- 
coMtiuctloD of the pdvic (7Qt>L RjnnmTbddee 
taDy hju el>o beta Indoded In ihU gnwp. 

lafsrUsmy Thb jrc-up fcdodo jJJ ata la 
winch ^ p^toneil opened throo^ 


Letentimy Thb jrc-up indodo *11 cue* la 
winch ^ p^toneil c*vlrt wa* opened throa^ 
the anterior abdocolnal wall. 

DniU Tcicn to thoae caaei in winch the two 
■hove operadoni wens p gfor m cd at the aame 
time. 

Brtoft »/>tr>jh*iu Include retectloQ, liszpfe 
aznpQtatkis and nu&cal azcpotatloii. Ten la 
wh^ ndlmn trettmenl* were fhm for ttcur 
Trace of malifnaiit tBteaae are ain tnclnded. In 6 
cf that caxca of recurring malignaat cOkuc Uk 
trratioent was ^ren wltiMt aracithetU in the 4 
other* ether wai toed 

EiamimttUM raeaoi bimaaoil pdric emmlra 
tins Doder an annthetlc. 

J/hnc/loarw tochides all operatloQ* IK* faOlag 
Into the pr«cei£ng dMiSaiUoa*. Tboogh svwUy 
TTitnr* in type, 'raricci ctajoi otoced uf e a are in 
duded e4 131 kidaey ( j pCTO o ca. 

dtoet OTOATTVl mtULRT 

The efvnititw mortallt/ of fi^Ou opoailou 
w»ja»rpef«atia**eTie»(rf tjjCctjea. 

The opentlve luonaUw of w/wratem opetv 
tkiM wa* 59 In a aerie* of 3,357 caie*, or i » per 
ceit 

For the rfoaii* opendon grotrp there were 6j 
deatla In 7,001 cans*, or aaopei*llrta»ortallty <J 
0.93 per cent The higher nwrulll)' in the 

tn»p b accocoted foe by the fact that 
mmy a the ca»e» of cancer fail into thi* eUwb- 
lia\kxL 

Noerb give* a aeria of vaginal ca» 

(pltatk) with 8 death* {a^r per ewt) wfalla hb 
tidoeniQiJ Oapwrotomy) ca>e» ibow a Dwrulhy of 


rtnaoer a™/* a 

cent Peteraoo divide* hb i T34 caae* Into 377 
mafca ofenUioo* and i »o* plaailo. «« no 
death* in the plaitfc aertea. 

frtanc opoattv* woitautt 

HcrewepTwent labk* abowlng ^ indden^ 

fromc^wraUon* for a »pKlfc pathoJogW 
cajdliJcsL to illnitnte the pm-aDIng e*^^^ of 
Sa^i^llnf from that partlctdar opeiatioo m 
ocenning In onr icrio- 


TUOTK QflXATIOJO 

^tnnarrktfky Repair cf ompietc 
lacsratloo of the perfijemn w*» dew on rfo 
patknta. There wm three death*, an ope j a tl v* 
Bwrtallty of 1 1 per cent. Untmia, peritonitb, 
aod poctaDook aeaxmted foe oete dcatheich. 

Cvxt^n ami oatUratHn fyr ardmawts tf Ikt 
anix. Tab operation wu perfonned before the 
adreot of n/ikim *J t paJlktire prooedam in ad- 
Tanrrd cancer of the cerrli in ui caaea. There 
wwe » death*, both dne to epentiw ibedt. The 
tnortallty b thtt* t 7 per cent 
t lifrtaEniy Cempiete Tulvectoosy wt* doon on 
r^patfent*. In 4 of theae dbaectloa of tiw grofu 
wa* abo carried oat Partial mlrectoai}' vu per 
fonned in S caae*. There wee z)o dea^ in thb 
groop. 

I agiaaf kysltrtti*mj Thb operatko ha* been 
peforiMd otdy 8 thnu in the bit 30 year* in thb 
Do^ial Thm waa tx> operative toorUBiy 
(mht fojuadf 0ftnUanj In thb gmop are to- 
dnded aJl pk*tk operatioat not thady tpedh- 
caBydgtfldDed. Opeation waa performed cb 5,090 
paUeoia. Tbere ware 7 deatba, an openidw 
iDOTtaljrydei.L4IwnL CerebnJ hcsDcnhage 
and opentive »hM accounted for t death eaat 
Perlt^tb acemnted for the 5 nseiainiflg l!ataQtk*< 
la all of theaecaaeaaaeptlcprciceaiwtapnaestia 
the peirb at the dme of omaJjen. Tvopatitsda 
had vagioil drainage of pdvk ahacaaea. Oochad 
an Infected ovarbs eywt with twbtod pctBck, 
whidi wa* drained by racing in ipcn Another 
patient had pefvic ce^ahta foOowing an attempt 
<d abortioo aod wa* deiimed of a macerated 
fetua The Sith patient bad a aod 

eracnaiiOD of a 121^ PT'OEoetra. Aatopaymthe 
next da> abowed a Ur^ caiTdDoina of uk dgmoid 
with genenlued pcitonltb. 

If wt eadode theae 5 cases and thin obtain 
•Uliatkx for the dean^ raginai opentlcna, tha 
awtalliv bec o tPoaQa per ceiiL 
It ibooid be noted that thb group iedodes the 
vaginal appikalkn of radium to i *74 cue*. Of 
tbw I in* operatioQS were perforiDea under ether 
and tit without aag»thc*b. There wer* no 
death* m thb group of radium treatrocsts. 

tA^AaoTotn Aim dov%ix orotATicort 
^ugrewjiaaf hytiardsmy There were * TiJ 
operations for fopcavaglaal hysterectomy with* 
mortality of 47 cases or a penxsugc of i 7 
CrabtollJ) 

Maiaoo stated that the ourulity from cither 
supravaginal or cooipiete hyat ere ct acoy (honld 
Dot CTCWd * per cent, and cited *17 fobtotal 
byiterectotniesat the Mayo Olakla 19^6 with 4 
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CATTSES OE DEATH 

Classified bj" causes, the 14S deaths in this 
senes fall into the groupis shovm in Table VII 
The percentage of the total number of deaths 
represented bj each group is also given, together 
vath the average age of the patients 


TABLE ATI — CAUSES OE DEATH 


Deaths 

Per ccDt 

bean) 

34 

aa g 

37 S 

33 

14 g 

Ag 0 

ax 

14 a 

S» 4 

18 

la 3 

41 X 

16 

10 8 

44 3 

11 

7 4 

55 0 

S 

5 4 

43 3 

8 

5 4 

55 5 

4 

a 7 

46 5 

3 

a 0 

48 0 

3 

a 0 

55 3 

t single 

cause 

of death 


PcnUmltis 

Sbo^ 

Polmcmary embolus 
Under ether 
Pnenmrinia 
Jfroardial failure 
Renal comr^catfona 
Mucellaneoas 

Acute mjTjcardiUa and coronar 7 em 
bolus 

Intestinal obstruction 
Cerebral acadent 


IS thus pentomtis, occurring m 34 cases and 
accounting for 22 9 per cent of the deaths The 
average age of these patients was 37 5 jears Of 
these deaths 14 followed laparotomy TIius death 
from pentomtis occurred m o 42 per cent of the 
3.357 laparotomies done In 3 of these cases acute 
pentoneal infection was present at the tune of 
operation DeducUng these to get a corrected 
figure for “clean” cases we get o 33 per cent 
mortahtj Four of these cases had chrome pehne 
inflammation at the time of operation 
Eleven deaths occurred after double operations, 
o 16 per cent of the 7,001 done One of these 
pabents had pentomtis at operaUon, the cor- 
rected figure becormng o 14 pier cent 
Sk deaths from pentomtis followed plastic 
operabons, of which there were 5,526, a mortality 
of o II per cenb Five of these 6 cases had an acute 


sepbc process m the pehus at operaUon, givmg a 
corrected figure for “clean” cases of o 018 per cent 
Of 12 operabons for suprapubic cystotomy, 2 
patients died, a mortality of 16 7 per cent In i 
of these the transpentoneal route was used 
One pabent m the group of 132 kidney opera- 
bons died of p entombs, a mortality of o 76 per 
cent Nephrectomj' for tuberculosis of the kidney 
and ureter was peiiormed m this case 
Operative shock Twenty-two patients died from 
this cause, 14 9 per cent of the total The average 
m this group was 49 o years 
Ten of these deaths, or 45 5 per cent, followed 
operations for mahgnancy Complete hysterec- 
tomy for caremoma of the cervix was performed 
upon 4 of them In one of these cases operated 
upon m 1902 it was necessary' to resect the bladder 
and implant both ureters m the vagma Two 
pabents died of operabve shock after curettage 
and cautenzabon for extensive cemcal cancer 


FoUowmg exploratory ccehotomy' for advanced 
abdommal malignancy, 2 deaths occurred One 
pabent died followmg supravagmal hy sterectomy 
for bilateral malignant ovanan cysts with 
metastases m the abdominal wall Another 
pabent died followmg palliaUxe simple mastec- 
tomy for advanced caremoma of the breast with 
metastases to nbs and mediasbnum 

Operabons for fibroids accounted for 5 deaths 
from shock, or 22 7 per cent of the deaths m this 
group Supravaginal hy sterectomy accounted for 
2 of these deaths and complete hy sterectomy and 
myomectomy for i death each The fifth pabent 
was moribund on admission Enucleation of a 
sloughmg fibroid and deb\ ery of a macerated fetus 
was pierformed per vagtnam 

Supraxagmal hysterectomy for pelvic inflam- 
matory' disease resulted m death from operab\e 
shock m 3 cases This consbtutes 13 6 per cent 
of this group 

The 4 remammg deaths followed supravagmal 
hysterectomy for prolapse, nephrectomy for 
hydronephrosis, excision of retropentoneal der- 
moid cy St, and excision of retropentoneal fibroma 

Pulmonary embolus This compheabon was the 
cause of death m 21 cases, 14 2 per cent of the 
total The average age of this group, 5241 ears, 
corresponds with the findmgs of Badgley and 
Smith, who state that pabents past 50 years of 
age are prone to pulmonary embolism The 
average postoperabve mterval was 9 o day s An 
abdommal operabon had been performed m all 
cases Hysterectomy, either complete or supra- 
xagmal, was done m 10 of the 21 cases m this 
group 

In 4 cases the operabon was done for cancer 
One pabent had a complete hysterectomy' for 
postmenopausal bleeding at the age of 65, al- 
though no malignancy was found This occurred 
previous to the use of radium m the treatment of 
these cases 

The underlying pathology was leiomy omata m 
2 cases and m i pabent the operabon was per- 
formed for repair of a postoperabie lentral 
hernia 

The remaimng 13 pabents, or 61 9 per cent of 
all cases m this group, died of pulmonary' em- 
bohsm followmg operations for prolapse and pro- 
adenba It is disturbmg to find such a large pro- 
porbon of fatal puhnonaiy emboh occurring m 
pabents subjected to what are essenbaUy opera- 
bons of eleebon 

Under ether Deaths occurring under ether, on 
the operatmg table, accounted for 18, or 12 3 per 
cent of the total fatahbes The aierage age of 
these pabents was 41 i y ears, somewhat under the 
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TAXIX \ —MSTAJi or POSTOPOATtVJt 
\T 2 mAL unidA. 


TAilX VI, — OTHE» AJttKnCCVAL OrEaLfcTXCaci 


G^-iiaiJtr 9 ^trftiffnt One hoodicd ud tUr^ 
patients andc i ii cu t open,doQ for pUUiUdder 
disease , Chc^ccTstrclizaix sm paftfintd bt 88 
cues and dtficc^calamy tn The coccmoa 
dact vss drtiaea is reUlireiy fe* in tbis 
nriei, Tbere was 1 deaib to fronp tooperv 
tlrtmcTUKty<rf 0.77 per cent, D^th WE^ doe to 
njbcBkphrsfmstic tbsrna and doodenal fistoU. 3 
irec^ (cdWiriDj ebdedodu m toniy Hants 
cuitij 1 in opersticva rencotcia Jodd and 
Wallers at tie ila^-o amlc In I9»p. Oftheae??! 
•ere d»olect'>lecterniea whh a mcrtaXlty of 1 4 per 
cent Another report of 984 cases five a death 
rate of Sfl per cent 

Ofleer <«#*txai a>vall«ci Into this group taB 
bD opecacioos *hlch an not eisiriSfd 

la tia ^McUte groopa rev fa a rd abort, eg 



oncTO-tjaiiuaY ortaATtcm 
Flfw-fir« nephrtctmdes imt pedomied, sdth 
a deaths r attribated to peritooftbaalthc otier 
to cwatbre ilbod^ a niortality o( 3 €j« ctat 
N«hroloinywaid^an jipatients. Theresrert 
» oealha, an operatiYa mortality of 9.5 pet cent. 
One pa dent dl^ of acute urioarf s up pieirioo and 
ihc oihes^ cd Inusdnal bsesKCSSfe of onkoown 


laTcegct a ny appeodectoan tal;fage«uaar 
oophorectony na peasfcn of oiota, ett. Hr 


sppredite thb l e p reaeats a beteiov^tteout 
gitnp c( cases, fatrt It docs not seem dechidiie to 
tob(£vide them further In raanv of the caacs 
a pUslk cperaUoo rraa combined «ttb the ah^ 
dotnlnal prtcedurt- There were 47 optralh-e 
dcalhi In 6,868 operaUocs, or a morlaHty of 0.68 
permit Nlteof :hedealhai»e«lnpaiiefltawho 
hid cUber InopccaWe abdominal malignancy ( 6 ) 
or Bcneiallml perltocftii (3) the tiiae of opera 
Sidodhig tbeae rtiths the mortality itx 
this ctrup becttjx* aji per cent. By far the 
liijen mbdlTiiicm of this poop of other ab- 
dflolnsl eperatiors U Ibat d aospeaskm of the 
dterus, sppnnimaJcJ/ ihree thtroand <» these 
caseacecdWnro/OhhanseasopeTatkMi. Cravta 
od Smith (» fare « elaboriie ta^ c< 
caaci from 1850 to 1938, «bkh Indodei many <4 
the lime pstieats ditaisaed ia onr paper They 
tibtOated r< deaths attributable to opetata-e 

SiSriy OTfUal nCTttHl, ^ 
ca* pet cenb 


la 43 caaes nephropexy was done. There were 
DO dealba in iWa 

CTretmitomy was in 10 cases wfibont 
epetatin moitiUty 

Decspanlatkia m tha Udney was paJooae d ee 
yoccasna Tiro of the caiiesu dkd ajDortalby 
ol 66.7 per cent One of these deaths wu due to 
acute toxic aepbritk dw to hdloe poitotiag, he 
Uie kM cd which the mration was oodertSuiu 
In (he other case pyeTceKphritis wat foond at 
cpeniioa and deeapaulatkia of thr Udney was 


Si^irapubic cystotcanr sraa carried out cd tt 
paiienta. There were 1 tKaihs,ainocUlltyol 16.7 
perceoU Both deaths wen doe to perltoohia In 
ooe of these cases a transpeiitccieal approach wsa 


nasAsr orxaAiscTxa 
Radical laastectomy with removal of both 

K oal mowdes and cxOlarr dlvcctket, was per 
ted in ait cases with two deaths, a mortallcy 
of 0,94 to cent One death was doe to cerebral 
hemorrhage. The other occurred suddenlr foJlo»- 
ica one of a Mrjes cd intramoos treatments with 
ccUoUal lead toe canduMna It was conddered 
that death wasdoe todthcrpolaMaarycfflhofhm 
<a same allergic pfaenocnenoo. There is acme 
queataoo «b«tto or not this should be ccDsldered 

anoperatlee death. 

Pofkrwlnt tun^ mastectemr then were two 
deaths out of 11 3 cases, a mortality of 1 4 per cent. 
One waa due to diabetic conia and wianed 
prericsts to the IstiDdoctioo d insulin. The other 
resulted from surgical shock foUowbig a palUalfrc 
opetBiioa for adeanced cardnotna. 
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16 out of 16,538, or o 096 per cent All but one of 
the 16 patients had had an abdominal operation 
The one remaining case came followmg repair of a 
complete laceration of the penneum 
Gra\es (7), reportmg on 2,000 consecutive cases 
mthout a death at the Free Hospital for Women 
m 1910 (which cases are included in our studj), 
said, “The absence of mortahu m the Free 
Hospital cases confirms Risky’s obsen ation that 
postoperatit e pneumoma or bronchitis m dean 
cases IS of shorter duration and of less senous 
nature than m septic cases, the majontv of the 
Free Hospital cases bemg clean cases ’’ He further 
quoted Homans’ senes of 3,280 gj-necological 
cases with 257 deaths (7 83 per cent), 50 of Sese 
deaths being due to lung comphcations, or i 53 
per cent 

WTule not a gjmecological report, the exceOent 
paper of Cutler and Hunt, m 1920, on “Posl- 
operatire Pulmonary Comphcations” affords an 
interesting comparison of statistics from a general 
surgical clinic, with its necessanlj septic cases, 
mth figures from a comparatix ely “clean” senes 
rhe\ reported 8 deaths from pneumoma m 1,562 
“ses, or o 51 per cent Their stud) of statistics 
trom 9 other papers m addition to their own senes 
^ bird’s eye new of 41,368 operations 
^th a d^th percentage from pneumoma of o 41 
t would appear that the low figure at the Free 
aospital for Women might also be attnbuted to 
e tact that our patients receiie 2 or 3 da)s 
0 tr^tment before operation, consistmg of rest 
ana bowel management, surel) a large factor m 
nnproving any paUent’s operauve risk 
nf comphcations In ii cases, 7 4 pier cent 

tne total fatalities, death was attnbuted to 
arote myocardial failure with cardiac dilatation 
e average age m this group was 55 o )ears 
orJ^’ ^ ^ ^atal pulmonary emboh, we find double 
prolapse and procidentia account- 
, ^ large proportion of the deaths, m thi«; 

ance 6 of n fatahties Only one of these 6 
pa ents had any defimte findmgs on ph)sical 
"artu^tion to mdicate cardiac disease This 
afto a blood pressure of 234-130, even 

r a considerable penod of rest m bed 
ne patient with carcmoma of the cervix had a 
eumatic heart lesion without histor) of decom- 

fnlir, acute m)ocardial failure 

complete h) sterectomy 
^cre 4 additional cardiac deaths Two 
acute endocarditis, 18 da)s and 1 
, j - after operation One of these patients had 
rheumatic lesion There 
no chmcal evidence of one m the other 


In one patient death was attributed to coronar) 
embolism and in another to acute m) ocarditis 

Renal comphcations Eight patients died of 
renal comphcations Their ax erage age was 43 3 
)ears They represent 5 4 per cent of the total 
deaths In 4 cases death was due to unnar)' sup- 
pression, to acute nephntis m 2 patients, and to 
unemia and p) elonephntis m r case each 

The urmarx' suppression w'as mechanical m 
nature m r of the 4 cases mentioned, both ureters 
haxmig been hgated m the course of a difiBcult 
hxsterectom) 

In 132 kidne) operauons, there were 3 deaths 
due to renal complications, a percentage of 2 3 
In 2 of these the factor causmg death was present 
at the time of operation, being p) elonephntis m 
I case and acute toxic nephntis followmg lodme 
poisonmg in the other 

There were 4 deaths due to renal complications 
out of 3,357, a mortalit) of o 15 per cent from this 
cause Out of 5,526 plastic operaUons done i 
patient died of urserma, gixmg oorS per cent 
This patient gave a histoi^ of “Bnght’s disease” 
and showed a trace of alburmn m her unne before 
operation 

Intestinal obstniclion There have been 3 post- 
operatix e deaths due to mtesUnal obstruction m 
the past 30 ) ears All 3 paUents had laparotomies 
and all had supraxagmal h) sterectomy for 
fibroids In i case the obstruction was paral) be 
m t>-pe, while m the 2 others it was d>'namic 
Both of the latter had secondar) exploratorx 
laparotom) performed for rehef of the obstruction 

Cerebral accident Three patients died followmg 
cerebral acadents Two were defimte cerebral 
hjemorrhages m elderly pauents, i followmg a 
plastic for procidentia and i after radical mastec- 
tom) for cancer The third patient v as a young 
smgle woman aged 30 jears, who had a double 
operation for pelxnc inflammator) disease She 
died 12 hours after operation m convulsions, with 
extreme c)anosis This was mterpreted as some 
sort of cerebral acadent. 

Miscellaneous Eight patients died of mis- 
cellaneous causes, constitutmg 5 4 per cent of the 
total fatahties 

One patient died of subdiaphragmatic absc^s 
and duodenal fistula 3 weeks after choledochos- 
tom> Another patient died of hjperpjwexia of 
unknown ongm, 2 months followmg a two-stage 
double operaUon for proadenua It was felt that 
she probably had some obscure focus of sepsis, but 
exploratory coehotom) failed to reveal the nature 
of the process 

A diabetic patient with carcmoma of the breast 
died m coma 8 da)s after simple mastectom) 
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i.\rxtge cf the croup u c wbaie. The tvenja 
length of opontwQ b the 15 cue* Id vhkh 
tfe *T*ll*Ue m 6S rnbote*. 

AB patient* dyin^ nnder ether bad •bdomlnal 
opentioni. Hyitetctomy wu perfenned In 11 
catbeiScuo. It vu dou for fionjidi In 6 cues, 
for maUgoant ovtitan cytts In s case*, and In 1 
padent each for cardootna of tb« cerrix, peisk 
mdammatkcL, and N-aScovacbal fa trds 
Double Te comt mctlve opentiotu for proUpae 
accounted for 3 death* tmder ether Repair ot 
Ttntral hernia, oopbcrectocny for malfg^t cyst, 
tod exploratory cceUotoray for intextbal ob> 
■trnctioD accounted for 3 rgmaintag daatfaa. 

0 ( the iS pittent*, a van definitely poor 
cipeTati\a rbha. One with a malicnant 

ormrlan cyst, vu 7S yean of age and had a Uood 
pr eaau re of 180-90 with a hhtory of a precetfinf 
cerebral accident. One patient with pdvtc In- 
flammatoiy disea*e had a bad rheumatic hean 
Wnn. Another patient bad cardooma o^ the 
cerrix, had kat >0 pooDdi In i toocthi and her 
te nex al coodilkn made her a poor ci*h. The 
fourth patient had fateulnal obttractioci 6 days 
•iter suptartgliial hrstaTaamy for pdrK bw 
flinunaum and vu in poor coodiiioo at the time 
of the l ee ij o d opentkD. 

The L4 remaiaiQg t^Ueau were udxlaetorv 
opefithv ri*ka, in to uu u could be detsminea 
It b faliir feoerally conceded by tuihooUe* oq 
that death* oxarrisc emdar ether to 

e tienta who are In fpod phydeu ct m dltioc mint 
attributed to the arunthetk tgent There b 
couidcTaUe A-ariatioa of opoikn u to the fre- 
qoency of tudi death* under ether Cnthnypve* 

I death for every 10^ case* u a r»d reDeral 
averafc. Ka)T sute* that death from ether to 
certain pubhe meral bospitab b u high u 1 j 
w cent. Donnj the period itodkd, ether wa* 
.dmlnbteied 16^38 lime* with 14 fatahties an 
incideoct of i case In i 181 or ^>85 per cent- Since 
all the doklhi under ether o cemr ed darlnf ab- 
eperation*, it b interoling to note that 
coraideriiig thb poop akne we faid 14 deaths In 
10 tic cperalioct*, an t od denre of ais per cat- 
It b p^pe ronariuhto that an**lhc»ia teci- 
denta w not more treqacnl to thb “ 

the ether b fWen In tnort 
stodcota, although uoder the careful supetvMion 

KdtoU (a»n*W“*'«^ 


functioQ depends oa bow inra-b cardiac damage 
hu o c cur re d before reaptratioo* Thb tn 
turn depends 00 the coo ce n Ua tioo the ether 
vapor tnat the patient hu been InhallDj' the 
more concentrated the vapor the more ateniiTe 
is the cardiac damage. VrSei very ancentiatcd 
vapor b naed the interval b tsappiecUhle and the 
poise may be so weak u to be hnperceptflJe to the 
inwstheuat before re^icatkiDS 
Kaye, In an exhansBre ttody ol aunthrtk 
deaths coming to actopar reperted si deaths 
nDdcT ether ductsg 1019 to 19*0. He stated that 
the manner of death vu prmnuy circalstory 
faflore In 7 cssea and primary respliatory fslhiit 
Innine. In t cases fsOnie cf pulse and rexp^tka 
•eemed synchianoo* and in 4 patients the pcfnt 
coQld not be decided. At antopar can£ac fsihiTS 
apparen tly describes bQ bo t ooe of hb sem, aboo t 
which be cenmentrd tl^t there vu no organk 
iesioci. Eb condoikitis from a study cf 107 death* 
nado^ inrMheala were that every gtsmJ 
anesthesia Invdvts a small but definite rbk, of 
the order of perhapa 1 3 per i,eoo." He doe* not 
Mate whether or not the head wu ciamlvd. 

IVe an abo reodiided by Soil man that patienti 
died OQ the operating table beferv tnmlh^ wu 
BStd. He says ‘'In pre-ancsthetlc days the 
French forgeco Deaanlt drow hb fingernail ertr 
the csriDeum cf a polkat to mark the line of 
IndpocL, aben the patient nre a cry and wu 
dead 

Coihny and Koninan afTce that antopele* to 
cases of acute ether deaths ihow nothing 
thw imtmI of upAyxia. Klerreu rC' 

ports 4 cases in detaQ. Thitc of the death* art 
attrfbuted to ‘^bleeding Into the ibauei, corrv 
spoodlng to the so-called “shock " The fwirtli 
case vu doc to lat cmbolbm- In the fim 3 case* 
the pabcnti had a brlcht red coIot when death 
occimed due to peripheraj vasocSIaatioci. He 
coDClada, therefore that color cannot la taken 
by iudf u an fadkatkn of the well-being ef the 

patient- ^ 

Autoptses were dona 00 s of our case*. One o< 
than wu entirely negellre- The head w u nc< 
examined in thb case. Ths tcccod case ‘hovvd 
a marked cerebral rr < tr mt jnd wu ochcrwbe 
aegatfre. 

riuwsata. The seasooal inddaict b the cut 
siaaflng feature of the group of 16 MlJents »ho 
died cf poMopeiatlTe poeunMola. Fourteen, or 
87 5 per cent, of them died during the October to 
April period, ahile only s died to the May to 
SecSember totenvl 

^ greu mortality do* to paeumccii to 
paticsiti who re cei ved ether wu very low being 
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THE CLINICAL PATHOLOGICAL 
CONFERENCE 

T he importance of holding clinical path- 
ological conferences is almost um- 
versally recognized Not so commonly 
emphasized is the importance of suitably 
stagmg such conferences, m order that the 
utmost benefit under the least distressing cir- 
eumstances may be achieved That the mor- 
gue or the pathological laboratory are usually 
Puorly adapted places and that the chosen 
room should be comfortable, well hghted, and 
rvell ventilated may be stated vathout argu- 
ment Other features, however, may merit 
more careful consideration 
Often one of the weakest points m the 
meetmg is the method or manner of presen- 
tation of the chnical histoiy To watch an 
mteme or a staff physician thumb over a 
voluimnous collection of chmcal notes and 
then listen to him attemptmg to read all 
^rts of findmgs, most of them irrelevant and 
munatenal, is not only time consurmng, but 
It is likely to "kdl” the meetmg almost be- 
ture It starts The stnctl}^ essential data 
about any patient may be presented m a very 


few -nords Better yet a lantern shde may be 
made, containing ever^^ chmcal fact which is 
necessarj' to note concermng the case under 
discussion This procedure has the advan- 
tage of focusing the attention of the audience 
on the smgle case, and the vanous details of 
that patient’s story ma}’- be supplemented b}^ 
comments or questions 

The proper presentation of the gross spea- 
mens is another element in the success of the 
conference The passmg around on a dirtj' 
plate or tray of a wet speamen which reeks 
with formahn, which is handled at one’s peril, 
and which shows verj' poorly the lesion it is 
supposed to represent, certainly becomes a 
severe test of the fortitude and enthusiasm 
of those who are m attendance I\’ith only a 
httle more dffigence the pathological specimen 
obtamed at necrops}>- or operation may be 
tnmmed inteUigently and so sectioned or dis- 
sected as to reveal the diseased area to the 
best advantage It may then be fixed m any 
of the vanous modifications of Kaiserhng’s 
fluid for the purpose of partially restormg its 
ongmal color values Immediatel}" before the 
meetmg the specimens ma}" be removed from 
the jars, excess flmd wiped off and the sur- 
faces pamted with a warm 15 per cent solu- 
tion of gelatm, put on with a soft camel’s 
hair brush With this gelatm film the spea- 
mens wfll not diy^ so qmckly, they retam 
their colors and sheen, and can be easily han- 
dled without soihng the hands or contactmg 
them with offensive odors Instead of being 
passed around they may be placed on clean, 
neat traj s arranged on tables high enough so 
that too much stoopmg wiU be avoided, and 
each specimen may be identified as to organ 
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aadcf gtber anttlhr^. Thl* ocearred prtrioM 
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vracwJBjcrtVarfcollotbdIe*dIcff<Mc^ Tka 
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Two nukstt dleo ci loteiUiLal bnsxpnisuA 
Ooe ot tJjeni had thitubocTtoieEdc purtmnLTi 
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hare&es dacrHwtd. 


fl. Tbe cpendmdtatbsbaYc been dKUedbta 
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& ^Kdai attcDtioa haa been fftw to cam 
dying tader «ber daring cperatkin. 
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indiMdual differentials are present in most 
tissue, and are common to a given species 
Simflarly the tissues of near relatives of differ- 
ent stram, vaneties, speaes genera, and 
classes of animals ha\e in common certain 
chemical characteristics The tissues of the 
host assume injunous properties, and toxins 
are thrown out which destroy the grafts 
These differentials determine the degree of 
mtensit}' of reaction between host and donor 
Experimental work has shown that the 
substances thrown off b)'^ the graft do not act, 
as a rule, m the nature of antigens and do not 
call forth the production of secondar3'' (im- 
mune) substances on the part of the host 
which cause the graft to be destroyed If 
secondarj" (immune) reactions were important 
It might be expected that the homo-reaction 
foUoivmg a second transplantation would 
appear more promptly but no acceleration 
of time seems to occur The evidence seems 
to mdicate that mdividual differentials m 
homo-transplantation are shown by primary 
substances given off by the grafts which act 
as toxins and stimulate the cells of the host 
to a leucoGjiic and fibroblastic cellular reac- 
bon against the graft 

The h)'pothesis that these differentials are 
genebcally determmed IS suggested by the 
whole senes of gradations m reactions found 
on transplantmg tissues mto strange hosts 
The mdividual differentials are more closely 
related withm the same f amil y, speaes, or 
stram Consequently, grafts of skm from 
rother to brother or sister to brother (dose 
sjmgenesio-transplantation) remam viable the 
^ogest after transplantation A sbght de- 
orease m the length of tune that the graft 
remains viable is noted m the case of trans- 
plantation of parent to child (a more distant 
IJTe of syngenesio-transplantation) Expen- 
®rents m dose mbred animals also show sunflar 
varymg reactions accordmg to the nearness or 


distance in relationship of the donor and the 
host Thus, we conclude that orgamsmal 
differentials are genetically determmed 
Apparentl}’ the orgamsmal differentials de- 
pend upon the totaht}" of genes which make 
up the chromosomes which are present m the 
cells of the host and donor Presumabh’ the 
genes or more specifically gene derivatives 
determine the character of the differentials 
The Y chromosomes must have httle to do 
with reaction as it makes httle difference 
w hether host or donor are of same sex 
Accordmg to the theoretical considerations 
previously outhned, the improbabihty that 
the blood group of the donor and host can be 
of particular significance is evident Blood 
groups probablj" depend upon a few genes and 
tend to throw all indixiduals mto approxi- 
mately four groups, while mdinduahty differ- 
ential IS most hkelj determined by all or at 
least a great number of the genes of an mdi- 
vndual Thus, if the theor}’- of orgamsmal 
differentials holds, it midtiphes the possibfli- 
ties of the strangeness of the tissue of the 
donor to the reapient to an mfimte number 
At the present tune, the endence — both 
experimental and chmcal — is suffiaent to 
justify the foUowmg bnef conclusions (a) 
Autotransplantation of skm usually succeeds 
(b) Sjmgenesio-transplantation of skm is 
theoretically improbable except m identical 
twms where it is theoreticaU}’^ probable and 
dmically has occurred (c) The failiue of 
experimental isodermic grafts on the human 
and on animals to remam nable and theo- 
retical reasonmg argue against the blood 
group of the mdindual as playmg a role of 
an}-- essential significance m homotransplanta- 
tion of skm (d) And finallj’-, the bulk of 
experimental and chmcal expenence is m 
agreement that iso- or homotransplantation 
of skin IS not practicable except possibl)’^ m 
identical twms Exai. C Padgett 
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and ksfoo fay an appropnatc Ubd In clo*^ 
pioiiitilty Then tie audieore may be ta- 
riled at any tune before, daring or after the 
meeting to Inspect tb«e spedmetu, irtfl 
C^ed and well dljpla>*ed. During the pie 
•cQtatioQ of the pathoio^cal fcAtarei of the 
case addlticmal bat not esaentli] refinement 
may be eflected by ihcnring lantern tfidea 
arUch depict by photography the groas ajv- 
peaiaQces of the disease ptoc esa. This phc^ 
tography may add a rather Inqnrtant fcatmc 
as the camera can magnify the ptctore, thoa 
irreifing the finer drtatli which might be Vnt 
to the unaided eye. The photograph also be 
cornea a part of the permaoent record. 

>>o coolerence Is ctanpl-cte onleM the cdoo- 
■cojic lea tor et are pres en ted. Thia may be 
beat accomplished Unoagh a mIcropm|ectlon 
lantern, but aisined sections under ndoo' 
scope* may serve as a labctitute Ibe advan- 
tage afoeded by the lantern b the oppor 
tnnhy for desnoutmlon and dlscimiim. 

Lastly the spirit perraiflng the amfesence 
most be marhed by eothmUam for the tmth 
focbcaxance toward the mlsUkea of otbm, 
and Iranhneaa In acknowledguig ooea own 
etrora- Brevity deamoa attractive pee 
■eatatkn of ipedmena, coodderate regard 
lor the other feOerw and the eameat endeavot 
to draw hdpM condodoni wHl make a Sul- 
cal pathoJoglcal coof er ence one <A the most 
TiluabJc meetmga which any pbyddan can 
attend. H. E. RoatiTiow 

IS SKIN GRAFTING WITH 
ISOGRAFIS OR HOMOGRAm 

practicable? 

S OMETIilES quite competent sjrgeons 
pander to the wondariag d^ght of a 
oeduioua laity and mother brother 
and even Wends are encouraged to pve up a 

part <rf theh sUn to roroe peer Injured awiL 


But unkind fate aa yet aetoa to have decreed 
that sodx a sacrificial offenng on the altar of 
a aympathetic and gen e rou s ma i tyr do m k 
doomed to faBurc for both cipenscntal and 
practical evidence huheate that bodondc lUn 
grafting k not practictiie except ponlbly 
from identical twin to identical twm. 

Recently the great importance ol the rria 
thro nearacM of the rehtiooihip between the 
host and the transplant as the prinapil factor 
that deicrminef the fate of the graft has been 
Ttcognixed In Its foil cgntfifTwe. Loch' 
found in ♦r «n«p 3 «Tit«t V wr bom ati- 
mal to the length of thne the graft 

lemahs viable depends npoo the amoTint of 
Wncocytlc and fibmbiastlc reaction shown by 
the host against the graft and the Intaallj' 
of the reaction dqwrds upon the n eix ne s s 
of the Uood reiatsonshlp of the donor to the 
ted p ian. More recently m the I n in t SB 
Loeh • findings hare been sobetantiated by a 
series of experimental shin tiafixplanU (forty 
(our b number) periormed by Padgett* 

Briefly the rtsnlt to be expected alter 
bodentde transplanlatiao may be kho- 
mmrized as foQowi An fmac tha te '^Uke" 
occurs b the majority of cases. In noo- 
rriated fauCvixhala, b etwren the second and 
third week, the grafts begb to dlappear and 
bv the end cf the fourth Week have compfctdy 
disappeared. IndlvidTials related by bfcod 
(yyngeneaso-tranariUrtathaa) wdi as father 
to son or even unde to nephew the graft 
*'takes aTwl remaios viable about three 
weriu but by the end of the fifth week ft k 
ij In tA>nHf<l twin ixanspfantatiwis 
(the closest poaribie ivngaresio- or near refs 
tioo tr Txptjntartnn ) the grafts h*vt remained 
fa ssta in 4 tasea over I year aotf ftkassamed 
toch gralts may take peanaoeiitly 
ifoit Ktc(y certain chemfcaJ character 
bticB, wHch were desicDated by Loeb as the 
aMS.HXwM.0' 
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mdiMdual diSerentials are present in most 
tissue, and are common to a given species 
Simflarly the tissues of near relatives of differ- 
ent strain, A’aneties, speaes genera, and 
classes of animals have in common certain 
chemical characteristics The tissues of the 
host assume injunous properties, and tovins 
are thrown out which destroy the grafts 
These differentials detenmne the degree of 
intensit} of reaction beta een host and donor 
Experimental work has shown that the 
substances thrown off b}' the graft do not act, 
as a rule, m the nature of antigens and do not 
call forth the production of secondary (im- 
mune) substances on the part of the host 
U’hich cause the graft to be destroyed If 
secondary (immune) reactions were important 
expected that the homo-reaction 
0 owmg a second transplantation would 
appear more promptly but no acceleration 
® tune seems to occur The emdence seems 
0 indicate that mdimdual differentials m 
°“o-transplantation are showm by pnmar>^ 
^ stances given off by the grafts which act 
j exms and stimulate the cells of the host 
3 , eucocytic and fibroblastic cellular reac- 
^on^amst the graft 

£ hypothesis that these differentials are 
^^*^®cmmed is suggested by the 
on c)f gradaPons m reaePons found 

splantmg Pssues mto strange hosts 
relat^ xidual differentials are more closel)^ 
■'vithin the same family, species, or 
bi^ ^°°^^quentiy, grafts of skm from 
brother or sister to brother (close 
mable the 

crease ^ansplantaPon A shght de- 
cetnams ^^rigth of time that the graft 
Plautah ^ noted m the case of trans- 
cm of parent to child (a more distant 

®ents ^J°®^^^^°‘^^cinsplantaPon) Expen- 
' ^Tn^ rub red animals also show similar 

S reactions accordmg to the nearness or 


distance m relaPonship of the donor and the 
host Thus, we conclude that organismal 
differentials are genePcally determmed 
Apparently the orgamsmal differenpals de- 
pend upon the totahty of genes which make 
up the chromosomes which are present in the 
cells of the host and donor Presumabl_v the 
genes or more specifically gene dem-apves 
determine the character of the differenpals 
The chromosomes must have htPe to do 
with reaction as it makes httle difference 
u hether host or donor are of same sex 
Accordmg to the theoretical consideraPons 
premousl}^ outhned, the rmprobabdit)' that 
the blood group of the donor and host can be 
of particular significance is emdent Blood 
groups probably depend upon a few genes and 
tend to throw all mdimduals mto approxi- 
mately four groups, while mdi\iduahty differ- 
enpal is most likely determmed by all or at 
least a great number of the genes of an mdi- 
Mdual Thus, if the theory^ of orgamsmal 
differenpals holds, it multiphes the possibih- 
Pes of the strangeness of the tissue of the 
donor to the reapient to an mfimte number 
At the present Pme, the e\udence — ^both 
experimental and clmical — is suffiaent to 
justify the followung bnef conclusions (a) 
AutotransplantaPon of skm usually succeeds 
(b) Symgenesio-transplantaPon of skm is 
theorePcally improbable except m idenPcal 
twins where it is theorePcaUy probable and 
climcally has occurred (c) The failure of 
experimental isodenmc grafts on the human 
and on animals to remam -vuable and theo- 
rePcal reasonmg argue against the blood 
group of the mdivudual as playnng a role of 
any essenPal significance m homotransplan ta- 
Pon of skm (d) And finally, the bulk of 
experimental and clmical expenence is m 
agreement that iso- or homotranspIantaPon 
of skm is not pracPcable except possibly' m 
identical twms Easl C Padgett 
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JOSEPH PRICE 

O N % plinUtom In RocUagham Cwmty Valley o( VUglnU, Joseph Pria 
yrtx bom Janutiy i 1853 the rite of ha btrthpUct being but a few 
nulea from that of MctknrdL He re c eived Ua eailv acbooUtig at Fort 
Edward New York, tod was latex gridoaled from Urdon College, New kotk. 
He read metUdne with Hi brother klordecal ind giadnated from the Med- 
Icai Departmcot, Unfvertity of Peon^dvanla, In 1877 He ainfed Louisa 
Troth of PhfladelpHa and to tbem were bom leven cHldmj — tbr« boya and 
four 

ProbaWy the firat tiu)Qr operatjoo orer pcrionned by Price was for crindnal 
abortion and Ht wai often baud to aay that an operatfen of tUi character 
would be the came of H* death. Strange aa (t may aeon be wma at leatt partly 
correct, for In 1009 while operating upon a patient, the victim o< a crfeaJnal 
abortion, a woond In Hi finger became Infected aad be iieva otliriy l e co vqed 
froip the Infectioe He hved for two yean, bo a e^ei and hii mnukaHe vitality 
and poriiteoce axe tbown by the tact that he perionntd an appeodkeal opm 
tioo the diT be died June 6 1911 

Dr Price waa about trve feet ten Incbes taU, and wcf^ied one hundred and 
d|Jity five pound! he had keen pierdng, gray eye* wHdi looked out from 
beieath ihaggy eyebrowv He wa* endowed vrilh unmoal vitality InethimllUe 
energy and waa at vlgoroui te mind aa In body He was a boxer of more than 
ordloarv ability an excellent rifle and pbtH aboi, having wen the rifle cham 
picrtuhlp at the PHiadetpHa Centennial He wm a big game hunter very food 
of bor«* and doga, In fact of ail ouldooc life. HIi berme wa» a tmtaeom, bh 
faxin a menagerie. Be would not aoil hia handi by rectal or vaginil examloatloQ* 
and in JpoS waa beard to aav that be had gj s m op Ha doga In order to keep 
aadabouldgivtnphif hone* of which be had a great nomber 
HI* mood* are rather hard to deacribe. He never affmiri in the least eiated 
or worried while actually operating nor wn* there tw any heiitat»n bowrvei 
it waa very comr oon for him to enter the operating room very cocaidtniiy 
IrriUted kip in the air* we called It. On these occarioni he wa* Hkdy to unload 
00 arra r*^ Once when be had been unonally larvert cm Ha brother ilordctal 
Dr UTU Mayo arid to Mordecal. “Why do you aUnd It? Give it back to Hm, 
7*8 
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to which hlordecai replied, “It does not hurt me and does Joe a lot of good ” 
On one occasion the source of his anger was the offer of a Philadelphia pobtician 
to secure for the Pnce Hospital certain state funds Pnce no doubt nghtly 
guessed that there would be stnngs attached and exclaimed, “Ho, I am the 
boss here, from the coal heaver to Kennedy I can fire am’- of them ” 

He was dogmatic, whimsical, eccentnc, onginal, forceful, courageous, and 
usually devoid of diplomacj", usually because we must remember that he founded 
and successfully operated a pnvate hospital, and no man can do that without 
using some diplomacy Probably no physician had more friends or more enemies 
in the profession 

He hated the pohshed meamngless sentences issuing from the suave gentlemen 
Sinclair Lewis has stjded “men of measured merriment ” He was a crusader and 
looked to the young men to “carrj’- on ” He was constantlj’- urging these young 
men to re-educate themselves, then to go home and do at least emergency 
surgeiy’, even though the circumstances were ver^’ adverse "Operate in the 
cotton gins, at the cross roads, m the kitchen, any place to save a life ” 
‘Tlon’t let the woman die if >ou have to tie the pedicle with your shoestnng ” 
'T wouldn’t give a cent for a joung man who hasn’t sat up all mght and gotten 
covered -with vermin while preparmg for an operation the next mormng You 
must operate upon the poor before you can operate upon the nch ” We must 
remember at the time Pnce was giving us this advice hospitals were veri' few 
and far between, and many people were d}ang for want of early surgerj' 

His personahty was so powerful and outstanding that he had the absolute 
confidence and esteem of his patients, to them he was gentleness personified, if 
the sheets were not just nght he would straighten them out himself, then with 
a smile say, “take a deep breath clear down to the end of j’our toes and go to 
sleep ” 

His professional life may be said to have begun in the Philadelphia Dispensary, 
m 1877 Here he organized the gynecological and obstetncal departments of 
this, the oldest free dispensary m Amenca The actual obstetncal work was 
done m the homes of the slum cases by semor students who were required to 
have a cake of soap, a new scrub brush, and matenal with which to tie the 
cord The student was permitted to make only one exammation As the gjuie- 
cological operations ongmatmg m the dispensary were performed m the homes 
of the patients, it was necessary to develop a simple techmque if success was to 
attend his efforts E\ery matenal used was boded instruments, towels, gauze, 
and sutures He cleaned up a small circle and staj’ed -withm that orcle An 
ironmg board was used for an operatmg table, on a kitchen table covered with 
boiled towels he placed his small copper sterilizer contaming a very few mstru- 
ments “Here under the most unfavorable surroundmgs at the very da-wn of 
aseptic surgery when it had received no xery substantial endorsement bj* the 
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le*dm of the ptDfe»*km a muter ndnd dominated th« moat unjorglcil condi- 
tSota and coaqaeml opporitkiiL'* In inch raroundiiiti be b ndd to hare per 
fonned one hundred abdominsJ openiiooM with hut coo death. 

For right ywn be had charje o( the Iheiton Retreat, thning thb time he 
■wrote and ipoke much on dean obiletrica, for which he 'waged an iTny^ con- 
atant battle. It waa laijriy dunng Ihb period that hb dogmatic aprmfoca, 
harahly apoken wordi, and lack of dlfdomacy made Mm many <»ni«|Ti V -|, 

To a man of Pnce • (fi^Mshkm a pnvate boepftal vu a neceaifty and ao we 
foond him eatablbblDghbhoyltalwfalAwaa four ttoriea high arid bed »n operat 
Ing room on each floor ‘four dottar operating rTwnu" be termed tlwm, Other 
than a ■very small copper sterfliicf right by sitteen there was practicafly notifag 
In the operatfajg room that conid not be found In any homi»- The operating 
table consisted of a broad board which lay on a coizpie of saw hones sod rtridfr 
the table was a line wash mb If the operatice was i vaginal cme Prke sat on 
a ipUt bottom chair simflar chairs bring provided for the spectators. The legs 
of the patient were held by two aasbtanU. Of cenme tide was sR intended for 
teaching pvDpocea. ShigaUotT was a keyoote tR be (fid he abominated "fnas, 
feathers and foottihnesa. 

After the erectloa of hfs bospftsf tbe padests from the dhpesary were cared 
for there, no charge whatever bring made. Tbe amenst oi charity sntk done 
by I>T Price was enormotis it b one thing to do a charity opentle^ quite 
snother to bear tbe hospital e apea a e also Here Price destioped into t great 
teachex^aod to his riinlc came men from tH parts of the worid. 

To describe bis m«prw gf operating is Impcarible the word “case" cocnea 
nearest jL He never acmed to hesitate never to make the wreng move, but 
■Iwaya to the right move to aixompfiah the object Intended, and be never 
sbowTsi a trace of fodcrfskHi. He osed very few iastraments and these were 
«m«H Hb regular liyont eccristed of emo kni^^ on© pair of itraigiit scbwts, 
six If a breist opeatioa twelve two until Hampa, aod aotne strslght 

oeedlu. He wd oo retractors, no needle holders, no carved needles he did not 
use the Trtpdrienbarg or Fowicr poritkma. He osed e*cee»Sn|Jy few Bgaturea. 
On one occasian accompanied by a Wend be vbited a edebrated cHnfc the last 
c^*i»tJon wu a breast siriptitation during which ■very many Bgatores were osed. 
Upon leaving, for a dme he -waa very sOeait, then looking op ha said Tf that 
wesnan dies ft wfH be becauK she was bitten to death yes, Stoart, bfttee to 
tieath.” Qocstien had he sltttdr r moiu s i^ oariy worked csit the theory of nod- 
*»odation? He seemed to operate ray largely by sense of tooch, to bare sn 
ilmcat uncanny knowiedge of the Hnes of deavage thus in pelvic infections 
ha-ring ooce tatiodnced his baud bo fid not remove H tmtfl the affected part 
was ecwleated. His work was almoat on-myfng in fti ssmenri s. the patients 
mn always carried in and oct of the opoatlnf room by two docton and one 
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nurse, thej’’ were handled always identically the same way, the blankets were 
always pmned around the patient m exactly the same way 
Dr Price was one of the first to advise an immediate operation m ectopic 
pregnane}- In one case he made the diagnosis over the telephone and com- 
manded that the woman be left l}'mg on the floor until he could get there Upon 
amvmg he made his preparations, then lifted her on the iromng board and 
successfully operated He was one of the earhest advocates of immediate opera- 
tion m appendiatis This operation he did beautifully with two straight needles 
and pair of scissors, the entire appendix bemg cut out of the cfccum He hkened 
the retrocffical appendix to the tail of a dog tucked between its hmd legs 
Price, i\ as first, last, and all the time a gynecological abdominal surgeon but 
he was not umnterested m other branches of medicme We find him discussmg 
sanitation, prevention of t}-phoid, preservation of milk, and he even wrote an 
article on the “Conservative Management of Undescended Testicle ” He was 
greatly distressed over the mcrease of the number of feeble-minded, and beheved 
that they should not be allowed to procreate 
He hated shams of aU kmds and was fond of exposmg them A certam physi- 
aan had been clamung to cure abdommal tumors by electncity and was to read 
a paper before the county soaety narratmg these cures At the conclusion of 
the paper Dr Price exhibited a large number of tumors which he had removed 
after they had been treated by the essayist Of course, many erroneous opimons 
of Price’s surgery exist Recently a well known surgeon who knew Pnee m his 
early days stated that Price did not beheve m the germ theory This hardly 
seems correct when we consider the terrific scrubbmg he gave his hands, face, 
and head and the large amount of bichlonde he used 
We may safely assume that the same bram that placed him m the forefront 
m his youth kept him abreast of any real progress m his old age 

A man must stand or fall by the judgment of his peers Dr Wilham Mayo 
said, “Dr Price was the father of abdommal surgery m America He was a man 
of fine scientific unagmation and most skillful as a surgeon Hi«; greatest work 
was as an educator Dr Robert T Moms “His convictions were as strong 
as those of Martm Luther or John Brown and all his powers were aimed at the 
fixaUon of his own ideas upon others ” Dr Howard A KeUy “Dr Price was 
a pioneer m the newer aggressive surgery and a great leader and teacher, he did 
more than any man I know to fashion the methods we pursue today He was 
brDhant as an operator adnevmg the greatest results by the simplest methods ’’ 
Dr W Babco^ TiVith the passmg of Pnee, Amenca lost the foremost of 
its esjrly masters of abdominal surgery 

The writer left Price s dune one mommg m company with a very distmgmshed 
surgeon author For a tune my compamon was m deep thought Fmally 
he looked up and exclaimed, “A Master Surgeon'” A. P Burr 
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T hirty two vcki> after iKDua. had at 
tafned ber atitoiood, tbe tnifteea o/ tbe tt 
jear old Aiiniry Unfvmlty (noir itePaow) 
Domfwttd IndbuapoRi, tbe frootlcr State 
Capitol o! BOOK lit Uanmnd, at tbe faiore (He ol 
a incdVad achool to be uwJer tbeir pammage. The 
parent fawtitutioo, projected the Coo- 

foQjo* of the MethooHt Chtirch la iStj, wa* 
bcotpcnied oado an Act of tbe State Lcgbia 
tore ta 1S37 poblabed the &rtt catakcoe Id 
gradoa ted net first ciaai ba 1840, arui hkiaaiDed 
from a famity of 1 and (todent bodr <rf 85 at Ha 
fncrpticn to a thrivln* tmlya ilxy of nearly three 
hnoditd at tbe end ^ ber fim decade. Laice 
cxmtrfbotkjui haying come from Orecoaiitk, tbe 
Ualwal^ «aa foonied tbeie, a tocatktn, aa tbe 
fiat catakfu matkoa “u beaHhy aa any pan 
In the Wot and vfaOe nffitiesUy earr of actm. 
It prwQti few of tbow teayadooa to yke which 
are ao aboadaody {o<ud hi targer placea, or upon 
tb* Wdfof tboro oali tarea." 

In 1848 a committee of the Board of Tnoteca. 
co c upiW l of ^ Amca, J L. SmHh, and John 
W TTHff, formulated detalla for a ifecficai De- 
partment wUh fire pgof fun h^ to have fuU 
power to pi TC iit , mafatatn, aod regulate the 
fcbool, ndlw mtatcea nor the college re 
•oorcca bdof in any way firaprialtr teiporgihk 
/or ft (r) 


Thc&aihy(j)acfcctedwiiaafQDowa L. Dun- 
bp p rofta eo t of aorgeiy and rargtal tnalomy 
i S. Bobba, UD pmfeiKir of gatcnl and ipe- 
cial anetcany R. Cnrraa^ iLD pro f emca of 
phytddogy and patboiojy, J S. Haniaon, UD., 
profcHor of materia moSca, t h eia p e ii tfca, and 
medical imiipTwlnDce (X W Mears, MJ) pco- 
taeoT of obctetiica and dlaeaaa of wennen tad 
chikim Chaa. 0 Downtnt. A.M-, mo f fua ' of 
cbettiiitiy and pharmacy Tarutn W Coffwfll, 
Xf D pevfemor d iheofy tad paetkv at aeS- 
cfaie. 

That the new (chnoi waa beraldfd by 00 bs- 
tare of trompeta ta attteted by the pasdty of 
w«i abotn H in the pnbOc prea of that day OtM 
paper (4! located tbe new medhal cnlltfe es tbe 
thud fkor of the Jofanaon Dofidtaig, targe esoagh 
to handle me hzodrvd and fifty tf odeua, wot oa 
to ay that the ceotnl kcaiioa voiald make ft a 
medicai graduaiiof pofet for the Statct would 
doQbla tbe tnnikst popntadon, Incieaae b oi fa ta a, 
aod closed by adyWng the Lcffiktfire to mm 
the Slate UnhwraHy to tbe amc dty 
Whattvyr the Indiana Central Metfictl Cofleje 
may have ladud in phytacal endowment wu 
compenoted for hy tbe 7 ahta faculty njoBber*, 
at leaat j of whom ttCl Bve by repetatt* fa the 
cwnmunrly Dt Duntap wai tie fir« ptotafau 
of tbe Stall hletflcal Sodety Dr iltari pro- 
vided a pennanmt tooome to p rn rb a ie medical 
Iheimt&rc for tbe Indiana polk Pubfle library 
Towtrija orer all wia Dr J S Bobtia, tbe dean « 
the taculiy Iniirmnentil In tbe ot finlrad cc of 
tl» State Medical Society and prombtnl dmhif 
Ju fint *0 yeari both podticatly and idaitfficaDy 
Intcroted rn cMc affair* of ibc cotntnanJty adv^ 
cat* of local tdncariocai tawHutinn a. fird *arf«n 
fat tbe worid to perform a cboieCTatoatooiy and 
doctor 0# Indlana’i earfleat free dfapenatiy tt ta 
■KecuwuMii ■ ■»—— -T- . r J - ■ , potapa not unfair to bta conteaiporariei to 

Doa^ hhn *J leadh* phyilcian of tbe itatt for 

tbemlddfethfadoftbenLetcentocen^ Harin* 


tn#, arioc ««pk apaw fav lertwet dmaeika, Bbrarr 
i-< nraiwi TUa pfaca tlw loadutdoa ipaa 
•a wttj ud ill tb* g i a i ariaa ti vdl b« CB«t- 

picM hi the a^ wtUtactorr raaoer brAm tk* tfas* 

ihiJinbwawJi^dfcr ct wipmc tej tWcwtiwtf Ipitriw 

met of Bid an lactitattoo. Uiaa cannafir 
i~— u tT. wr awto W> rifartld moa tbi 

hA taett aad ttw iMma I Hi P«hUe Ectki iIk* 

0» totnl ef Tnatei k* Bk* to* i^itact-eal** » 
(tm tk bm awomc* ^ 

- a eo-op<titloo ol ill «t>o darfr* to 



W^SHARD THE INDIANA CENTRAL aiEDICAL COLLEGE 


793 


come to Indianapolis some 3 ears before 1849 as a 
graduate of JefiEerson Medical College, his alreadj’^ 
influential position, as rvell as professional, edu- 
cational, and administrative talent, was doubtless 
paramount m causmg the decision of the Asbury 
trustees to venture a medical department 

Dr Bobbs’ attitude toward the local school 
may be read m his own words (5) 3'ears after its 
demise As president of the Indiana State 
iledical Assoaation m 1S68 he was repl3ang to 
an address of a former president. Dr Kerse3', n ho 
had asked 

“What do we want mth a medical school m Indiana’ 
Surelj nothing, unless it be established on a scale and basis 
to compete in excellence, in eminence, m e\ er> appliance 
and means of instruction with the best schools of the age 
It should assume a high rank among our positive 
luxunes for it could not be regarded m the hght of a 
necessary instituUon It should be nchlj endowed 
conferrmg degrees on merit onlv Such an institution will 
be welcome whenev er it comes ” 



Replied Dr Bobbs 

‘We have no doubt of it— such luxunes are like angels’ 
vosita, and cannot fail of appreoativ e recogmtion whenever 
thej appear without disguise. 

“But It suggests the consideration WTien this profes- 
sional milleni um m^ be reasonablv looked for’ MTiose crj 
in the wildemess wul herald its advent’ 

“That a Medical College will ever be established m this 
State on an mdependent basis, and with the wealth of 
appliance required by this standard is possible — how long 
It will precede the general resurrecUon is problematical. 
That man is giv en to the mdulgence of a hv elj faith who 
cherishes the hope of its early realization, 

“I cannot resist the conviction that a good medical 
school m Indiana would tend to the cultivation of 
medical saence. Its influence would be more widely felt 
if It aspired to a less exalted position at inauguration. 
There is a fitness of thmgs which cannot be safel> disre- 
garded m the practical affairs of life It seems to me it 
requires, m this case, that while we demand a higher stand- 
ard of qualification in the student, we should couple it 
with the means of obtanung that platform, and that it 
will better subserv e the mterests of the profession and the 
people to elev ate the great bod> of the former to a credit- 
able position than to attempt to confer enunence on a few 
and nothmg on others.” 

The medical college opened with 49 students on 
Monday, November 5, 1849, bemg located on the 
southeast comer of Washmgton and East Streets 
Aside from the models, drawmgs, instruments, 
anatonucal specimens, and other apparatus which 
It afforded, an opportumty was offered for clmi- 
cal observations with the professors m their pri- 
vate practice Courses were given m anatomy, 
physiology, therapeutics, medical jurisprudence, 
obstetnes, gynecology, pediatncs, chemistry’, 
pharmacy, surgery, and medicme. The State 
Consbtutional Convention and Legislature of 
1850 were advanced by the catalogue as added 


John Stough Bobbs, 1809-1870, Dean and Professor of 
Surgery, Indiana Central Medical College 1S49-1852 
Performed first cholecystostomy m the world. 

mducements for acquamtances which might lead 
to information about desirable opemngs For a 
degree the student must be 21 years of age, have 
studied medicme 3 years, completed two courses 
of lectures (one at least m this school), present a 
thesis to the Dean, and pass the final examination 
The fee was 70 dollars for the full course Board, 
room, fuel, and hghts could be had for 2 dollars a 
week (6) 

In his address (9) at the opening of the school. 
Dean Bobbs justified its organization on the 
ground that the State, with a milli on population, 
had too many quacks and too few graduate 
physiaans, and that mcreased educational facil- 
ities would improve the status of the doctor 
Discussmg some of the quasi-reforms of the day 
urged upon the pubhc he said 

“The chief advance m saence of medicme is improved 
diagnosis The chief characteristic distinguishing Em- 
piricism from saence m medicme 15 its contempt for diag- 
nosis and rehance on materia medica to advance the healing 
art. Empmosm is labor savmg and time sparing, econo- 
mizes brains, and hangs the issue on the horns of chance 
Thus you fish for health like a boy for eels, and when j on 
have luck you may catch it, but it is a wet and shppery 
venture Thompsoniamsm dispenses with any knowledge 
of anatomy, physical pathology, chemistry , or surgery and 
ts a hlieral mdulgence of the pubhc towarrls gents nf email 
wits, who, having a repugnance to labor, mental and 
physical, are allowed to dispense with both m the preserv- 
mg of life and health. Homeopathy was mvented for the 
braefit of common people — those who are prone to con- 
found change with improvement. It rests on a skiUfiil 
reduction of mtegers to decimal fractions^m potions 
admimstered. It is a considerate suspension of the la vs of 
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anatomy and pLj'siology, C W G Coma’s, pro- 
fessor of matena medica, therapeutics and medical 
junspnidence, C G Downej', A hi , professor of 
chemistry and pharmacy, S E Lronard, pro- 
fessor of obstetncs and diseases of n-omen and 
children, J S Bobbs, professor of pnnaples and 
practice of surgerj% E Demmg, professor of 
patholog)' and theory and practice of medicme 
The last commencement (17) vras heldmWesl^ 
Chapel Febniaiy' 25, 1852 Sixteen degrees (m- 
cluding four honorary) were given by Rev Berry’ 
An attempt was then made to reorganize the 
school The catalogue announced that “the 
Trustees of the Umversity at their late meetmg, 
permanently located the Indiana Central hledical 
College at Indianapohs, reorganized the Faculty 
and adopted effiaent measures to furnish a smt- 
able college buildmg and other means of instruc- 
tion The mstitution may now be regarded as 
uponpermanentfootmg:”{i7) How permanent was 
this footmg? No further Asbury catalogue refers 
to a medical department- Frequent vacanaes m 
the faculty had occurred, the trustees haiang been 
unable to care for it m any effiaent way The 
school was suspended m 1832 until suffiaent funds 
could be raised to maintain it, and a committee 
appomted to take charge of the medical appara- 
tus (18) From that time until the fall of 1869 no 
semblance of a medical school existed m Indiana 


To this institution go the very’ real distinctions of 
bemg the first medical college m the city, the first 
medical department of a Methodist school m the 
Umted States, and the third medical college m 
the State 
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author presents a bnef but luad descnption of the 
disease as it affects the \-anous organs, including the 
forms of growth, the sjTnptoms, differential diag- 
nosis, and the treatment which in his experience has 
yielded the best results At the close of the descrip- 
tion for each region, statistics from other large 
dimes are quoted. 

For a small compend of 144 pages, this little work 
incorporates an enormous amount of valuable m- 
fonnation which is shorn of all verbosity For the 
student of mediane, the general practitioner, even 
the student of malignant disease, this work is in- 
valuable since in such a conase form there is av aff- 
able so much useful information The condusions 
are well drawn and the author dings to the accepted 
form and is not beguiled by phantasy or wffl-o’-the- 
WlSpS J A WOLTER 


'^HE book by Straub on Surgery of the Chest ^ 
■*- presents, m 474 pages, a brief suiv'ey of the field 
of thoraac surgery The sections on normal and 
pathological thoraac physiology and on the general 
prmaples and techmque of thoraac operations are 
sucemet and excellent They are obviously based 
upon a wide personal expenence and a thorough 
famihanty with the hterature. The many illustra- 
tions, most of them sketches and diagrams by the 
author, evmce a skill m this field not short of pro- 
fessional They compare favorably with those done 
by Graves for his textbook on Ci necology, not only 
in their execution but m the aptness with which they 
supplement the text As a brief text on the operative 
surgery of the thorax, the book is deadedly valuable 
In any branch of surgerv, which is undergoing 
rapid evolution, experiment is nfe and obsolesence 
rapid. This is true of thoraac surgery at the present 
time WTule m the past 50 years many prmaples 
procedures have become finally established 
there are many others the value of which is un- 
certam To expect an author to do what time alone 
can do, to yudge and choose between these, is to 
e^ect the impossible In most instances, the 
therapy recommended is safe and tried, and the 
selechon and evaluation of procedures is carefuly 
done 

I I'nve said that this is an excellent bnef text on 
tu® operative surgery of the thorax The chief 
problems of thoraac surgery' are not operativ e They 
wncem themselves with diagnosis and with m- 
mcations The sections of the book which deal with 
these phases are too bnef and present dogmatically 
too manv disputed questions to be satisfactory 

Cnbasms of the book might be many but these 
womd be partly matters of variations of opmions 
and wholly cntiasms of the present status of thoraac 
smgery Personally, I cannot agree with the author 
that phremco-exeresis has httle value save as an 
acc^ory procedure, nor do I feel that expenence 
jnth cautery lobectomy has justified its further use 
thoracoplasty is recommended for bronchiectasis 


ruz Chest Bj Gsorpe F Straub MU F.A.C 5 
tnd Baltimore, Aid. Charles C Thonm 1533 


yet the results from this procedure m this disease 
are scarcely commensurate with the risks and the 
deformitv I could continue mentionmg differences 
of opuuon in general, I feel that a very unsettled 
and uncertain field has been dealt with too bneflv to 
give a just conception of the problems da il y en- 
countered as to mdications J H. 

H UDDLESOX has giv en us a most valuable and 
Umely book * Its thoughtful study by aU who 
have to do with compensable mjunes should work 
mightily m the prophylaxis of traumatic neuroses 
The happmess and usefulness of thousands of pa- 
tients and the e-vpenditure of many miUions of 
dollars are closely concerned with enlightenment of 
the phy siaan who first attends the injured and with 
the manner m which compensation is awarded As 
Huddleson say's (page iSo), “In any commumty , 
the sooner the economic and fisy chologic influence of 
compensation is tennmated, the better for all con- 
cerned hlost effective is the promptest possible 
lump sum award, or demal of award by an authontv 
from which there is no appeal So long as a traumatic 
neurotic has a law smt pendmg so long as he con- 
tinues to be a claimant for compensation, he is 
practically mcurable ” 

The book is v ery readable It contains abundant 
v'aluable references to the hterature and numerous 
interesting case reports The reviewer most em- 
phatically endorses its importance not only to all 
medical men concerned with mdustnal work but 
also to compensation boards and legislators 

Feedeeick Cheistophee 

S EEMEX’ has presented an exceedingly valuable 
contribution to the subject of electrosurgery 
m his new book. In the judgment of the reviewer it 
presents the most complete bibhographv and review 
of the hterature on the subject of dectrosurgery thus 
far prepared by' any author From the histoncal 
standpomt, Seemen has developed a logical sequence 
from the century -old use of the hot iron, through the 
penod of the cautery to the present day of electro- 
coagulation 

In talking or wnUng on dectrosurgery vanous 
authors employ such terms as surgical diathermy , 
endothermy , radio knife, etc Under dectrosurgery 
this author has adopted the terms, electrodesic- 
cation, electrocoagulation and dectromie He rec- 
ommends the latter term as designating the dec- 
tncal cutting current Even this comprehensive 
book on this subject shows the need for dev doping 
an mtemational nomenclature apphcable to all 
forms of dectrosurgerv Seemen gives a very com- 
plete description of the vanous dectncal currents 
used m dectrosurgery and makes valuable sug- 
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